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Executive summary 

The overarching objective of work package (WP) 6 is to develop visions for re-coupling 

social and ecological components in cultural landscapes and to translate them into policy and 

management options. For this, stakeholder-based, explicit and context-sensitive knowledge on 

ways to foster possibilities for a broad and increasingly differentiated public to experience 

material and immaterial heritage features and to receive memories, meaning, values and 

knowledge by cultural landscapes is acquired.  

As a first step to this, a review on landscape practices as related to natural and / or cultural 

heritage in Europe was carried out. It included different review approaches (web based 

keyword search, canvassing of academic sources like journal and conference abstracts as well 

as resources of major organisations in the field of heritage and landscape, using personal 

contacts etc.) and yielded 97 examples from 21 European countries. However, due to the 

language bias inherent in most of the available review approaches, Anglophone countries are 

dominating. Four types of approaches related to heritage values can be distinguished. 

Conservation and development practices focus on conserving, protecting or re-vitalising 

heritage features and account for the greatest part of the examples found, but also the other 

three approaches are very common: activities striving for knowledge enhancement, artistic 

and creative approaches and approaches in the field of enhancing experiences. The set of 

examples identified with the review will be fully integrated in the HERCULES Knowledge 

Hub. They are not finalised results, but serve as a starting point for an ongoing and interactive 

process where people add other examples they know. By this, the information gathered so far 

has primarily the role of attracting attention and triggering involvement. Therefore, perceived 

gaps in the review results may not be problematic, but rather an impulse for people to engage 

and increase the information available within the Knowledge Hub. 

As a second component of this first task within WP 6, the possibilities of using crowdsourcing 

approaches have been explored via a literature and project review and by piloting a 

smartphone application. The review showed that motivating people to spend some of their 

free time collaborating in projects they do not see direct benefit in is a challenge. However, 

experiences within other projects deliver several ideas for overcoming this challenge, most 

notably by including game-like elements. The smartphone application “My landscape ratings” 
provides the opportunity to upload pictures on valued places and includes questions on how 

the user is linked to that landscape. With this, the application serves as a first test for engaging 

people via such technique. In a subsequent step, it is planned to use the experiences made for 

further specifying and implementing crowdsourcing-activities within HERCULES. If proven 

possible to involve people by such smartphone application, this could result in extending it to 

other issues, e.g. asking for feedback on proposed practices. 
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1  Introduction 

The objectives of this Work Package (WP) are to develop visions for re-coupling social and 

ecological components in cultural landscapes and to translate them into policy and 

management options. For this, stakeholder-based, explicit and context-sensitive knowledge on 

ways to foster possibilities for a broad and increasingly differentiated public to experience 

material and immaterial heritage features and to receive memories, meaning, values and 

knowledge by cultural landscapes is acquired. As a first step to this, a review on landscape 

practices as related to natural and / or cultural heritage in Europe was carried out, in order to 

provide a first European-wide compendium on the spectrum of heritage management 

practices. This is accompanied by the exploration and piloting of possibilities for a broad 

public to report on perceived landscape values and related good management strategies. 

Basic to all activities in this WP is the notion that heritage is primarily not a site, but a 

practice. With this, we follow Smith’s1
 statement “that ‘heritage’ is not a ‘thing’, it is not a 

‘site’, building or other material object. While these things are often important, they are not in 
themselves heritage. Rather, heritage is what goes on at these sites, and while this does not 

mean that a sense of physical place is not important for these activities or plays some role in 

them, the physical place or ‘site’ is not the full story of what heritage may be. Heritage (…) is 
a cultural process that engages with acts of remembering that work to create ways to 

understand and engage with the present, and the sites themselves are cultural tools that can 

facilitate, but are not necessarily vital for, this process. (…) Bella Dicks, for instance, has 
suggested heritage may be understood as a culturally-defined communicative practice (…), 
and David Lowenthal (…) has argued that heritage is a way of acquiring or engaging with a 
sense of history.” This notion opens up the scope of WP 6 to all kinds of experiential 

approaches to heritage, putting at the centre practices, projects and activities that follow the 

idea of linking people with place and its history by strengthening the creation of meaning, 

value and knowledge. This includes heritage values that are important in a world-wide 

context as well as those that are held and experienced by people living in everyday 

landscapes. Moreover, the (often mutually reinforcing) linkages between heritage values and 

other values and practices related to the respective landscapes (e.g. recreation, sense of place, 

aesthetics) have to be considered. 

In the subsequent section of this report (section 2), the methods and the results of the review 

on landscape practices as related to heritage will be presented, whereas the second main part 

(section 3) deals with crowdsourcing approaches to investigate landscape values and good 

landscape management strategies. 

 

2  Review on good landscape practices as related to heritage 

2.1 Methods 

As specified in the DoW, the initial plan was to send a written review to the relevant national 

land-use authorities in each European country asking them to provide actual examples of good 

heritage management practices. However, it turned out that this approach is unrealistic, 

                                                      
1
 Smith, L. (2006): Uses of Heritage. Routledge, London, p. 44f 
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because heritage management in a landscape context is typically a cross-cutting issue with a 

broad range of institutions being involved, dealing with rural development, land use, nature 

conservation, agricultural and forest policy, tourism etc. The number of possibly relevant 

people is even bigger if, as intended with the review, the focus is not on the management of 

built heritage, but rather on practices and experiences as related to landscape histories. It 

therefore seemed most difficult to find persons as respondents for such questionnaire that 

would feel affected and responsible for participating. For these reasons, a revised 

methodological approach was chosen that combines several different review techniques to 

identify projects and activities: 

 Web-based google keyword search, consecutively adapted and refined according to 

results 

 canvassing webpages of major organisations in the field (e.g. Europa Nostra, JPICH 

Heritage Portal) and linked incentives like Landscape Awards 

 attending conferences which address issues like landscape, heritage, land use, and/or 

canvassing abstracts submitted to these conferences and specific request regarding 

selected presenters 

 canvassing papers published in journals frequently dealing with practical examples on the 

topic of heritage management (e.g. “Landscape Research”) 

 review among the HERCULES study landscape contact persons on heritage management 

practices in their area 

 personal knowledge and tips from colleagues 

 

2.2 Outcomes of the different review approaches 

In the following, the experiences and outcomes as related to the different review approaches 

are described. 

 

Web-based keyword search 

Starting with the initial keywords ‘heritage’ and ‘landscape’, the search was repeatedly 
refined and adapted during the process and specified for the European countries, resulting in 

searches on, e.g. ‘Heritage walks *[name of specific country]’, ‘heritage parks *[name of 

specific country]’, ‘heritage art *[name of specific country]’, ‘local landscape heritage *[name 

of specific country]’, ‘heritage art landscape *[name of specific country]’. 

For specific Anglophone countries, specific keyword searching returned results, or linked to a 

funding organisation through which relevant projects could be identified. One keyword search 

linked to the Heritage Lottery Fund (HLF), in which a sub-section called Landscape 

Partnerships yielded 76 projects which received funding from the HLF, a sample of which are 

included in the report. Keyword searching for projects in non-English language Europe did 

not function so well as they returned mainly large-scale heritage projects usually aligned with 

UNESCO World Heritage, and so outside of the scope of our search. 
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In the search for projects more art-orientated, the link to Ecoartnetwork.org was found, which 

linked on to other eco- and land-art websites and groups. This process was repeated where 

one website or blog would have a ‘blogroll’ of sites or blogs which were in within the same 
field. This eventually reached saturation when there were no new sites or blogs coming up. 

While the vast majority of projects within this network didn’t fit what we were looking for, 
there were some that proved interesting for us. 

 

Webpages of major organisations 

The sources JPICH Heritage Portal, Europa Nostra and European Heritage Heads Forum did 

not themselves lead to many projects to be included in the review. National Heritage bodies, 

e.g. Heritage Council (Ireland) and National Trust (UK), were useful, but outside of UK and 

Ireland, the language barrier was a problem. Some national heritage agencies, e.g. in Sweden 

or Poland, have established heritage bodies, but English language information features only 

on a superficial level, not to the detail of individual projects and initiatives. 

Going through the list of nominees for the European Landscape Award (2008-2013) and the 

UK Landscape Award (2010-2012) resulted in some suitable projects, but many were at the 

governmental scale or lacking either in landscape or heritage component. 

 

Academic sources: Journals, conferences 

The following academic sources have been included: 

 Journal Landscape Research (comprehensive review 2004-2014) 

 Journal of Heritage Studies (keyword search) 

 Journal of Contemporary and Historical Archaeology (CHAT group; conference 

abstracts) 

 CHeriScape Conference, Ghent (Belgium), July 2014 (personal attendance and abstracts) 

 26
th

 meeting of the Permanent European Conference for the Study of the Rural 

Landscape (PECSRL), Gothenburg/Mariestad (Sweden), September 2014 (personal 

attandance and abstracts) 

 15
th

 Meeting of the Workshops for the implementation of the European Landscape 

Convention on “Sustainable landscapes and economy: On the inestimable natural and 
human value of the landscape”, organised by the Council of Europe in cooperation with 
the Landscape Conservation Division of the Ministry of Forestry and Water Affairs of 

Turkey, Urgup/Nevşehir (Turkey), October 2014 (abstracts) 

Most of the avenues on reviewing abstracts and journals returned very little that was inclusive 

to the review scope, relative to the volume of papers and abstracts covered. 

For the CHeriScape conference in Ghent (July 2014), a more proactive approache was taken 

by presenting a poster (see Annex I), inviting other participants to contributing their 

knowledge to the review. This and personal requests regarding some presenters at that 

conference yielded good results. Likewise, personally attending the PECSRL conference in 

September 2014 proved sucessful in getting valuable contacts and inputs. 
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Personal knowledge and tips of colleagues, including review for HERCULES study 

landscapes 

Respondents from the HERCULES consortium as well as particular requests for the 

HERCULES study landscapes yielded several useful sources. The experiences made with 

addressing known contact persons, like in the case of a Slovenian contact, shows that local 

knowledge is crucial to overcoming the language barrier. 

 

2.3 Summary of review results 

The different review approaches resulted in 97 examples of heritage management practices 

(full list available over https://bscw.uni-freiburg.de/bscw/bscw.cgi/198320). The list is 

strongly dominated by entries from the Anglophone part of Europe (UK and Ireland); in fact, 

more projects and activities could have been included for these two countries, but the search 

was stopped at a stage where a saturation effect was observed, with no further examples 

coming up that would provide a new approach, context or the like. In total, the list covers 21 

countries (Table 1). 

Table 1: Number of heritage practices per country identified within review 

Country Number of 

practices identified 

Country Number of 

practices identified 

UK 36 Slovenia 2 

Ireland 8 Switzerland 2 

Netherlands 8 Austria 1 

Sweden 6 Cyprus 1 

France 5 Czech Republic 1 

Germany 4 Finland 1 

Greece 4 Latvia 1 

Spain 4 Norway 1 

Transnational / European 4 Serbia 1 

Italy 3 Slovakia 1 

Hungary 2 Ukraine 1 

 

For the heritage-related practices identified within this review, the initiative is usually based 

on action by individuals or small groups of people as well as regional or municipal 

authorities. Associations and trusts, national authorities or collaborative networks have far 

less relevance (Figure 1). A relative rough attempt of classifying the results according to the 

character of heritage targeted shows that cultural heritage is by far the most commonly 

addressed issue (Figure 2). Four types of a approaches to heritage management can be 

distinguished (Figure 3). Conservation and development practices focus on conserving, 

protecting or re-vitalising heritage features and account for the greatest part of the examples 

found. But also the other three approaches are very common and show to be equally 

prominent: activities striving for knowledge enhancement (e.g. by offering information, 

raising awareness or fostering traditional skills), artistic and creative approaches (e.g. 

installations or performances to engage people with place and its development) and 

approaches in the field of enhancing experiences (e.g. walking tours). 
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Figure 1: Origin of initiative for the identified heritage practices (N=97) 

 

 

Figure 2: Type of heritage targeted by identified practices (N=97) 

 

 

Figure 3: Main approach chosen by identified heritage practices (N=97) 

 

Clearly, the list of heritage practices gathered within this review provides an overview and 

points to many interesting projects and actitivites, but it is not representative nor exhaustive. 
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In particular, a strong language bias has to be taken into account, excluding many examples 

from Non-Anglophone areas. There are several possible avenues to overcome this limitation. 

First, people from underrepresented countries could be identified over contributions to 

conferences or their role in umbrella organisations and then be asked to provide information 

on activities in their area. A second option would be to follow national heritage structures 

with the help of a translation engine to understand better how heritage management works in 

other European countries. This could likewise result in additional projects and activities to be 

taken up in our list, but also in (comparative) insights on the role and ‘design’ of heritage 

management across the continent. Third, the HERCULES Knowledge Hub could be used to 

present the heritage practices identified so far and ask those who prove interested in this 

information by using this platform to contribute their knowledge and provide additional 

references. Since this third option corresponds with the HERCULES idea of establishing tools 

for presenting and sharing knowledge in a way that is not only participatory, but increasingly 

self-administered by an interested public, we plan to follow this avenue. 

 

2.4 Integration of review results into the Knowledge Hub 

The list of practices relating to heritage values identified with the review will be made 

accessible to the public via the HERCULES Knowledge Hub. The full integration of the 

review results is planned to be completed by end of December 2014. For this, a template will 

be created, presenting each example in a structured way. Users will be able to access 

information on a specific example of a heritage practice by clicking on a symbol in the map as 

the primary graphical user interface of the Knowledge Hub; additionally they will be able to 

search for entries by using keywords (e.g. regarding type of heritage addressed or approach 

taken). When available, the results in this list will also be specified with regard to the 

indicators and the typology developed in WP 4 and WP 5.  

The idea is to present the set of examples identified with the review not as finalised results, 

but as a starting point for an ongoing process where people add other examples they know 

about by creating a new case, using the template provided. By this, the information gathered 

so far has primarily the role of attracting attention and triggering involvement. Therefore, 

perceived gaps in the review results may not be problematic, but rather an impulse for people 

to engage and increase the information available within the Knowledge Hub.  

The Knowledge Hub is planned to be a comprehensive platform for sharing information on 

good landscape practices, with the heritage practices addressed within this review forming 

only one of several components. The template to be created will therefore be structured in a 

way so that it can be used for the presentation of other good landscape practices to be 

included in the Knowledge Hub later on, e.g. the Integrated Landscape Initiatives currently 

reviewed in WP 1 or other examples of activites that people perceive as a good practice. 
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3 Crowdsourcing and citizen science approaches for 

investigating good landscape management practices 

3.1 Review of crowdsourcing and citizen science approaches 

To make use of existing experiences with citizen science and crowdsourcing approaches, an 

accompanying literature and project review was carried out. The main interest and focus of 

this review is to study how the quickly increasing projects and activities in the field of 

crowdsourcing and citizen science manage to involve a large number of people that are 

qualified for the issue under investigation. The results of this review will be used to facilitate 

the further development and specification of crowdsourcing tools in HERCULES. 

The review shows that motivating people to spend some of their free time collaborating in 

projects they do not see direct benefit in is a challenge. This challenge begins with participant 

recruitment, which can be difficult particularly when there is no obvious organised 

community to contact. When projects rely on repeated participation, retaining participants 

becomes another challenge. The review of the literature and existing citizen science projects 

suggests ideas to address these challenges. Potential activities and strategies to be applied to 

HERCULES are also considered in order to explore landscape practice preferences at the 

European scale. The classification of landscape practices on photographs submitted by the 

general public could be done when data is uploaded or through a ‘game’ that would also play 

the role of an educational platform to help explain the benefits of various landscape practices. 

The data collection could be done through the Knowledge Hub of HERCULES and a 

smartphone application, with the possibility to upload older photos, or with reminders sent at 

random times of the day through the smartphone application. Finally, the landscape practices 

preference rating could be gamified through the same platform, potentially using competition 

between countries and regions to ensure retention of participants. 

The full review report can be found in Annex II. 

 

3.2 Smartphone application 

HERCULES aims to use crowdsourcing-tools to record specific landscape features, to collect 

knowledge on landscape practices and to engage the public for the valuation of various 

landscape features. As a first step towards this goal, the smartphone application “My 
landscape ratings” was developed, which adresses the broad public in order to collect 
location, photos and information on how people perceive and link to their landscapes. 

The application is based on several crowd-sourcing applications we have reviewed before 

working on it. These include some of Sinergise’s past works (e.g. “Power of the crowds - 

VOLBA” or “Moc mnozic - VOLBA”, “Field data collection” and similar ones) as well as 

3rd party ones related to landscape (such as RateMyView). The technology is significantly 

referenced by Geopedia.si since it uses its core. The technology allows for straightforward 

building of similar applications based on different data models so that several use-cases can 

be served.  
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A comprehensive description of the smartphone application is provided in Deliverable 7.2. 

(submitted September 2014). For the sake of completeness, a short description of the 

application is added here. 

The smartphone application is a two component system:  

 Android-based mobile application (what user gets) 

 Data repository (underlying server-side system, where data from the mobile application is 

eventually stored) and web GIS (Knowledge Hub web GIS, where project 

partners/stakeholders/… can view and eventually analyse collected data) 

In the following paragraphs, the first part (android-based mobile application) will be outlined, 

since the second part (data repository) is thoroughly described within the Deliverable 7.1 

report (submitted September 2014).  

As the first part and entry point of the smartphone application, users are asked to upload a 

photo of a place and add a rating of it (standard rating stars, 5 stars meaning they really like 

the place). As a second component, a few very basic questions and (predefined) answers are 

included that point to the ways of how people are linked to that place and its history (see 

Table 2). 

 

Table 2: Smartphone application component with questions on landscape linkages 

Question Possible answers 

Do you live in the area (20 km around this 

place)? 

 

 Yes  No  I have a secondary residence here 

How did you get in touch with this place?  I grew up or live(d) with it  Through family  Through friends  Through media  I discovered it on my own  Don't remember  Other 

Additionally, user can add comment. 

Do you know about the history of this place? 

 
 Yes, a lot  Yes, a little bit  Not very much  Not at all 

Additionally, user can add comment. 

Would you be interested in knowing more?  Yes  No 

Additionally, user can add comment. 
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Figure 4: Data model on Knowledge Hub: main data fields (left), question “Do you know 
about the history of this place?” in detail (top right) and predefined answers to the question 
(bottom right) 

This data “model” is specified on the Knowledge Hub, as shown in the Figure 4. 

 

 

 

Within the application, this data model is translated into a graphical user interface, as is 

shown in Figure 5. The uploaded pictures and comments are made available to every user by 

directly integrating them into the Knowledge Hub - thus also promoting and fostering the use 

of this central project platform, as shown in Figure 6. 
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The aims of the smartphone application are twofold. On the one hand, it is a first test of 

engaging people via such technique. In a subsequent step, it is planned to use the experiences 

made with this application for further specifying and implementing crowdsourcing-activities 

within HERCULES. If proven possible to involve people by such smartphone application, this 

could result in extending it to other issues, e.g. asking for feedback on proposed practices. 

Figure 5: Graphical User Interface for the given data model 

Figure 6: The user input provided via the smartphone application is available to all users 

within the Knowledge Hub 
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On the other hand, and with regard to heritage management practices in focus of WP 6, the 

entries might be used as indicators for good practices, because here people obviously exhibit 

strong linkages to place (as a main goal of good landscape management as formulated in the 

European Landscape Convention). Therefore, entries will be checked at a regular basis and 

considered in further WP 6 activities, e.g. by taking up insights on frequently addressed issues 

in the activities connected to T6.2 (workshops on strengths and weaknesses of landscape 

practices as related to heritage) or T6.4 (formulation of policy recommendations). 

The smartphone application "My landscape ratings" is available via Google Play since 

beginning of October 2014
2
. It will be extensively promoted jointly with the Knowledge Hub. 

In order to present something that is really appealing to users, this will be done not before a 

diverse set of initial data is integrated, on a level that goes beyond a single study landscape, 

comprising e.g. the results of the heritage practices review (see 2.4 in this report). This is 

planned to be the case by the end of December 2014: Promotion activities will comprise 

contributions to the HERCULES blog and webpage as well as presentations during 

conferences, meetings and the second round of local stakeholder workshops in spring 2015. 

 

4 Conclusions 

With the overarching aim to develop visions for re-coupling social and ecological components 

in cultural landscapes and to translate them into policy and management options, two first 

steps of this WP have been carried out. First, a review on landscape practices as related to 

heritage in Europe yielded around 100 examples which, however, are neither exhaustive nor 

fully representative for the situation in the European countries, most importantly due to a 

severe language bias that was inherent to the available review approaches. The resulting list 

has to be understood rather as an important starting point for the establishment of the 

HERCULES Knowledge Hub, because it forms an initial component to be offered to an 

interested public and will be extended by the users in the course of an interactive process. 

Second, the possibilities of using crowdsourcing approaches have been explored via a 

literature review and by piloting a smartphone application. Both approaches will allow for 

specifying the further use of crowdsourcing and citizen science activities within HERCULES. 

  

                                                      

2
 https://play.google.com/store/apps/details?id=com.sinergise.android.scaperatings 

 

https://play.google.com/store/apps/details?id=com.sinergise.android.scaperatings
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ANNEX 

Annex I:  Poster presented at the CHeriScape Conference, Ghent (Belgium), July 2014 

Annex II:  Report on review of crowdsourcing and citizen science approaches 
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Abstract 

Citizen science and related crowdsourcing-based approaches are increasingly used in both hard 

and applied science. These approaches harness the power of the crowd at the same time as they 

contribute to life-long learning. They also contribute to wider outreach, reaching further than just 

education; as a Participatory research method it can impact policy, as Extreme Citizen Science it 

also has a social impact, and as crowdsourcing it benefits science. Researchers are now 

increasingly using citizen science, for instance to monitor the environment while addressing 

climate change issues, to classify data collected in the field, or to assess people’s wellbeing 

throughout time and space. 

However, motivating people to spend some of their free time collaborating in projects they do not 

see direct benefit in is a challenge. This challenge begins with participant recruitment, which can 

be difficult particularly when there is no obvious organised community to contact. When projects 

rely on repeated participation, retaining participants becomes another challenge. A review of the 

literature and existing citizen science projects suggests ideas to address these challenges. 

Potential activities and strategies to be applied to HERCULES are also considered in order to 

explore landscape practice preferences at the European scale. The classification of landscape 

practices on photographs submitted by the general public could be done when data is uploaded 

or through a ‘game’ that would also play the role of an educational platform to help explain the 

benefits of various landscape practices. The data collection could be done through the Knowledge 

Hub of HERCULES and a smartphone application, with the possibility to upload older photos, or 

with reminders sent at random times of the day through the smartphone application. Finally, the 

landscape practices preference rating could be gamified through the same platform, potentially 

using competition between countries and regions to ensure retention of participants.  
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1 Introduction 

Citizen participation is increasingly encouraged in science projects, as stated in the recently 

published White Paper on citizen science, aimed at policy makers, and written by ‘Socientize’, an 

EU 7th Framework project (EC 2014). The term ‘citizen science’ actually refers to a wide range of 

concepts; the common component being the collaboration between ‘professional scientists’ and 

‘amateur scientists’. The level of involvement from participations varies from project to project: 

as simple as crowdsourcing, that relies on non-experts to collect a large amount of data in a very 

local area, or collaboration between scientists and non-scientists. Citizen science is often thought 

as an approach to ensure a better understanding of issues and to increase the chances of 

acceptance in the real-world while it participates in the development of “inclusive and cohesive 

societies” (Gaventa and Barrett 2012).   

Although traditionally common in some fields – in astronomy where amateurs have always 

watched the sky, in archaeology where passionate volunteers regularly take part in excavations, 

and in natural sciences where enthusiasts count birds every year during the Christmas Bird Count1 

– citizen science is now spreading into many fields of research. This is especially the case in fields 

requiring repetitive tasks – be they data collection, classification of objects, or documentation of 

already existing documents. Biodiversity conservation, for instance, requires collecting samples at 

a wide temporal and spatial scale. This lead scientists in Italy to use volunteer recreational divers 

to monitor coral reef biodiversity (Branchini et al. 2014). The recent increase of such projects in 

the last decade has been attributed to people’s ‘cognitive surplus’ (Shirky 2010) or ‘spare 

attention’ (Gura 2013), which leads to people using their free time for something more 

meaningful, but also to tasks involving modern technology (Shirky 2010).  

The rise of technology has also lead academics dub citizen scientists as ‘sensors’ (Goodchild 2007), 

thus enabling Participatory Sensing (Burke et al. 2006). Citizen scientists have been recording 

scientific data such as rainfall precipitation, temperature or bird species for decades. While 

pioneering citizen scientists recorded data for one location, one of the first systematic collections 

of such data was based on telegraph technology in 1856 (Proctor 2013). It is now easy for anyone 

with a smartphone device to collect sensing data regarding air pollution, transparency, colour and 

fluorescence of sea water (CITCLOPS2). Smartphones have multiples sensors that can be used to 

collect data, with or without a geographic location. Data collected with a geographic location is 

known as Volunteer Geographic Information (VGI), another term coined by Goodchild (2007). 

The large amount of data currently collected by citizens and used in scientific projects raises the 

question of their quality; some leading authors in the field indeed report difficulties in publishing 

on data collected through citizen science projects (Bonney et al. 2014). Recent studies, however, 

show that, given careful protocol and training, the data created by citizen are not less accurate 

than what is collected by experts (Danielsen et al. 2014). Environment monitoring is a field that 

requires a large amount of data being collected – spatially and temporally. Therefore it is not 

surprising that many studies have chosen to develop citizen science projects, in which scientists 

1
 The Christmas Bird Count started in 1900 in New Hampshire in the US, with only 25 locations. It has now 

grown to the entire Western Hemisphere and 500,000 volunteers take part in it each year, counting bird 

species spotted during a day in a 24.1 km diameter (Dunn et al. 2005). 
2
 Citizens’ Observatory for Coast and Ocean Optical Monitoring (CITCLOPS) collects data on water quality 

based on the colour of the water.  
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write their protocols, train volunteers to collect data for them, which are then analysed by 

scientists.  

Landscape management, on the other hand, has not yet fully explored the use of citizens to 

‘sense’ their environment. HERCULES considers landscape practices preferences, using photos 

taken by the general public. Therefore, this review explores the citizen science literature to make 

recommendations on widening participation for three stages: data collection, photograph 

classification and photograph classification. 

This review is divided into five chapters. The first chapter presents citizen science and its related 

concepts; indeed although many approaches aim to include citizen in science, their goals can 

differ greatly. Next, the review explores selected fields in which it has been used (Biodiversity 

conservation, Land management, Preservation of cultural heritage, and Wellbeing). It describes 

interesting projects that sought contribution of citizens, with varied success. In a third chapter, 

the review analyses some results that emerged from the short survey of 26 citizen science 

projects conducted for this review. In the fourth chapter, the review examines the literature on 

engaging participants in scientific projects, exploring motivational tools and approaches in order 

to recruit and retain participants, but also ways to widen participation. Finally the review suggests 

recommendations relevant to HERCULES research aims. 

The literature review was done using three types of material: peer-reviewed literature, reports 

published by established institutions, and a 5-10 minute online survey. This online survey was sent 

to potential citizen science project leaders in order to collect data on the human and technical 

resources put in place for their project. The methods, questionnaire and the list of projects that 

are included can be found in Annex, section 8.2, page 43. 

2 Background 

2.1 Definition 

The ‘professional scientist’ is a relatively recent concept, that replaced two hundred years ago 

‘amateur scientists’: wealthy gentlemen with time, money, and ideas (e.g. Darwin). In his time, 

Darwin relied on the collection of data from readers of natural science magazines. The 

involvement of such non-professional scientists is often called ‘citizen science’, ‘crowdsourcing’, 

and when it relates to geographic data ‘volunteer geographic information’. Although the frontier 

between ‘citizen science’ and ‘crowdsourcing’ is still debated, an official definition has been 

recorded for ‘citizen science’ in the Oxford dictionary.  

Citizen Science “The collection and analysis of data relating to the 

natural world by members of the general public, typically as part of a 

collaborative project with professional scientists.” 

Oxford dictionary, 2014 

It has also been defined as a research technique to engage the public in science (Bonney et al. 

2009b), therefore not restricted to collaborating with professional scientists. However there are 

an increasing number of projects for which citizen scientists are not only data collectors or 

sensors, but also take part in the design and analysis. The Association of Citizen Science laid out 
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10 principles that deal with the best practices in citizen science projects (see Section 8.1 10 

principles by Association of Citizen Science, page43) 

2.1.1 Citizen science vs. crowdsourcing 

For some authors, citizen science is restricted to collecting and/or processing data (Newman et al. 

2010). However, even in this case, citizens also participate in the dissemination of science, 

thereby increasing people’s awareness of the scientific field (Newman et al. 2010). Crowdsourcing 

can be applied everywhere, either scientific or not; the most common example being the 

crowdsourcing of funds, also called crowdfunding (e.g. the platform kickstarter3). However, this 

can also be the collection of ideas, an approach sometimes used in marketing and often disguised 

as a competition with a reward – the goal of the campaign being then to talk about the brand as 

well as crowdsourcing ideas and perceptions around the brand itself. Lego uses this to expand its 

product range, with customers suggesting ideas, designing them, and voting for them4. Some 

brands of tee-shirts, like Threadless5, also work on the same principle.  

It is therefore crucial for scientists to understand the difference between crowdsourcing and 

citizen science. Some current scientific projects involving volunteers are framed as ‘citizen 

science’ because the protocol they follow is scientific in nature, even if the data collection is 

repetitive and does not involve any scientific tools or analysis. For instance, this is the case for 

data entry, on which the ‘Old Weather’6 project is based. This project aims to recover past 

weather observations from old ship records never digitised in order to understand future weather 

(Gura 2013). Citizen scientists are invited to enter online weather observations that are then 

implemented in models of past weather to understand the future. Although the task in itself can 

be referred to as crowdsourcing, multiple persons repeat the same task multiple times, which 

prevents possible mistakes when entering data. This scientific protocol explains the term used - 

‘crowdsourced citizen science’. 

The impacts of some crowdsourced projects can also reach further than simply a contribution to a 

marketing campaign. The gain for the participant relates to a better understanding of science, its 

protocols, quality control, or subject. In the case of the ‘Old Weather’ for instance, people 

carrying out the digitisation of the ship logs learned more about the climate of the past by reading 

through them, as noted in Gura (2013). 

In Citizen Science, citizens are therefore seen, at a minimum, as ‘sensors’; whereby they collect 

data of quantifiable nature and perform crowdsourced citizen science. Citizen science however 

can involve non-experts at different levels. Inspired by the Arnstein ladder of public participation, 

Haklay (2013) defines 4 levels of citizen science – from the least involved to the most involved 

citizens: 

Crowdsourcing: citizens as sensors (participants carry a sensor with 

them) or volunteered computing (participants share their computer 

power). In this case there is no cognitive involvement from the 

participant who participates only passively in the collection of 

3
 kickstarter.com 

4
 https://ideas.lego.com/ 

5
 https://www.threadless.com 

6
 www.oldweather.org/ 
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scientific data. 

 e.g. Old Weather – described above 

Distributed intelligence: Citizens as basic interpreters, volunteered 

thinking. 

 e.g. Galaxy Zoo where participants classify galaxies (Raddick et 

al. 2008) 

Participatory science: Participation in problem definition and 

collection 

 e.g. FoldIt7 (a protein folding project, where participants suggest 

potentially interesting proteins to be synthesized into the University of 

Washington biochemistry lab). 

Extreme citizen science: Collaborative science – problem definition, 

data collection and analysis 

 e.g. Congo basin poachers (Vitos et al. 2013), see Section 2.1.3, 

page 9 

Haklay (2013) 

For citizen scientists, the main gain for taking part in a citizen science project is the education 

outcome of citizen science. Even at the crowdsourced science level (which have a less direct 

learning component), participants take part in scientific protocols that contributes to lifelong 

learning (Edwards 2014). The projects also often give them something in return: early results of 

their contribution, better understanding of processes or even the opportunity to formulate ideas 

and analyse results. In some rare instances, citizens can even create protocols (e.g. Foldit). 

Crowdsourcing is especially used in projects that are data intensive: collecting or processing. 

Participants can for instance take part in the collection of species in their environment (species in 

your backyard), while others will spend countless hours in front of their computer to participate in 

classification (’Galaxy project’). 

Citizen scientists can therefore collect data in multiple places at the same time. This means that it 

is often seen as a way of cutting costs. Targetti et al. (2014) compared the cost incurred by three 

types of data collection when measuring farmland biodiversity across Europe: professional 

agency-based, farmer-based fieldwork, and volunteer-based species sampling. The study showed 

that farmer-based fieldwork costs 54% less than professional agency-based, and using volunteers 

was 33% of the cost of using professionals. However, the quality of data collected has to be 

carefully evaluated, which can increase the cost of relying on a volunteer workforce. Shelton 

(2013) showed that with appropriate training for water monitoring, volunteers achieved similar 

quality of data collection for water temperature, pH, conductivity and discharge, but were 

significantly less accurate for the collection of dissolved oxygen. They concluded that the 

difference was due to a lack of training that lead to incorrect instrument calibration. 

Citizen science projects are often a balance between lowering the cost of the data collection while 

staying adequately accurate, educating people, and giving them new knowledge and skills. It is an 

approach particularly adapted to monitoring, involving the collection a large amount of spatial 

and temporal data.  

7
 The online game is available at www.fold.it 
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2.1.2 Citizen science vs. Participatory research 

Citizen science and participatory research projects have a lot in common. They are often created 

by scientists or social scientists, both approaches rely on the participation of the general public in 

their free time. Both address similar issues; both try to answer questions of scientific nature, and 

both follow scientific protocols. However, the outcomes and several major characteristics of these 

approaches are very different. 

Participatory research includes PPGIS (Public Participation Geographic Information Systems), PAR 

(Public Action Research), or PPSR (Public Participation in Scientific Research). Its main outcome for 

participants of the project is empowerment; and therefore policy change. This empowerment 

comes from the inclusion of their knowledge and values in public programs. Hence, the approach 

aims to include general public as broadly as possible, in regards to minority and people with low 

income or education. 

On the other hand, in the citizen science approach, the main outcome for the participants of the 

project is learning. There is not a requirement to have a minimum number of citizen scientists so 

that their views are representative of the general public – any number of participants who can 

take part, the only requirement being the ability to collect reliable data. 

2.1.3 Participatory Sensing 

Participatory Sensing was introduced in 2006, when mobile phones did not have as many sensors 

as today’s smartphones Burke et al. (2006). The concept of Participatory Sensing was to enable 

reliable data collection at large scale, but also to empower smaller community into documenting 

their voice. Today’s smartphone count counted up to nine sensors (Ellul et al. 2013): transceivers 

(mobile network, WiFi, Bluetooth), FM and GPS receivers, a camera, an accelerometer, a digital 

compass and a microphone. These sensors facilitate data collection at the large scale, aiming at a 

policy impact. Therefore Participatory Sensing is increasingly used, see further Mappiness section 

3.4 Wellbeing, page 27. 

2.1.4 Extreme citizen science 

This branch of citizen science aims to include the most marginalised communities into 

participatory Citizen Science activities (Stevens et al. 2014). For example, this branch of Citizen 

Science works on methodologies and tools to work with volunteers without reading skills. This is 

particularly important in areas with a low literacy rate, as was the case of a non-literate group 

from Congo who wanted to monitor poachers in the field (Vitos et al. 2013). The data collection 

was carried out through smartphones: an app allowed volunteers to select icons showing clear 

visualisations of poachers (or other types people they saw e.g. park rangers, and another of park 

rangers not performing their duty correctly), while recording data from other sensors in the 

phone (audio recording and distance estimation). 

This approach is more adapted to local scales and/or small communities. 

In short 

Citizen science projects involve ‘amateur scientists’ into science. There is a broad 

spectrum of involvement translates into a few related concepts: ‘crowdsourcing’ uses 

similar tools and methods than citizen science, although its goal is mainly data 
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collection, where the goal of ‘citizen science’ projects is to educate. ‘Participatory 

sensing’ is similar to ‘crowdsourcing’, but its tool is very specific as it senses through 

mobile devices (essentially smartphones) and its goal is to influence policies. Finally 

‘extreme citizen science’ puts an emphasis on coming from communities and projects 

being designed by non-professionals. 

2.2 Citizen science projects 

Citizen science projects can be applied to most fields of research – in some cases it is even the 

only available option. A 5-10 minutes survey was sent to potential citizen science project 

organisers in order to explore the human and technical resources used in citizen science projects. 

The questions can be found in the Appendix. Twenty-six projects were shared through the survey 

(full list in the Appendix), which will be used to illustrate the breadth of the literature on citizen 

science. 

Citizen science projects have emerged in many fields of research in the past 30 years. In the field 

of environmental science, Louv et al. (2012) identified four characteristic features of citizen 

science projects: the background of the initiator of the project, which can either be a scientist or 

not, the scale and duration of the project, which spans from local to global and short- to long-

term, the types of questions asked, which can range from simple pattern detection to more 

complex experimental hypothesis testing, and finally the goal, which can be research, education 

or behavioural change. 

Based on an extensive review of the literature, Wiggins and Crowston (2011) identified 5 goal-

oriented types of mutually exclusive and exhaustive citizen science projects: Action, Conservation, 

Education, Investigation, and Virtual. Often the project tasks and tools were similar, only their 

goal differed. Action, similar to PAR (Participatory Action Research), gives power to the citizens 

who are involved in the change they are researching (e.g. farming practices, urban management, 

and so on). These are mostly found at the local level. Focused on natural resource management, 

conservation projects aim to raise awareness. Investigation projects aim at carrying out scientific 

research, involving physical work to varying degrees, while virtual projects involve predominantly 

online research. Finally, education projects primarily aim at educating participants. The sample of 

26 projects collected through our survey showed the following distribution: Investigation (11, 

42%), Conservation (6, 23%), Education (3, 12%), Action (3, 12%), and Virtual (3, 12%). Most 

projects were therefore Investigation and Conservation projects. 

Although they were first popular in only a few fields of research, particularly those data-

demanding fields, citizen science projects are now present in all fields of research. The 

distribution of the fields of research of our sample was as follows (post survey clusters). 

‘Sociology’ includes projects in facial recognition, community green space, catchment 

management, and behaviour change on electricity consumption. 

 
Figure 1: Distribution of the fields of 26 projects surveyed for this review 
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There is high prevalence of subjects related to climate change and earth science subjects, and 

most citizen science projects have a climate change component, apart from the astronomy, 

computation projects, and one of the sociology projects.  

Wiggins and Crowston (2012) distinguished 5 types of projects in citizen science depending on the 

scope of the project; a spatially specific project, a project aiming to improve a scientific progress, 

or a project aiming to support educational goals. Spatially specific projects can be action or 

conservation projects.  

Action-type projects are locally managed and focused. They are often volunteer-initiated, and are 

focused on action and intervention. It can be as small as four people sampling air pollution in 

Tonawanda in 2013. The team wanted to understand where their health problems came from . 

Their actions eventually lead to dramatic changes in the Coke factory, which also had to pay huge 

fines that the town spent in different local projects (Kasymova and Gaynor 2014). Conservation 

projects deal with natural resource management. They often involve monitoring that takes up a 

lot of human resources, but does not always require costly equipment or the advancement of 

scientific knowledge. The Hudson river project, for instance, consists of 6 citizen science projects: 

Amphibian Migrations and Road Crossings Project, ‘North American Amphibian Monitoring 

Program (NAAMP)’, ‘American Eel Research’, ‘Trees for Tribs’8, ‘Hudson River Cooperative Angler 

Program’, ‘Water Assessments by Volunteer Evaluators’ (WAVE).  

Investigation focuses on one particular scientific question, be it investigating mammals along the 

Apalachian trail (setting cameras to monitor environmental trends along the trail), or counting 

birds during the same period every year through the Christmas Bird Count (Cohn 2008, Silvertown 

2009). When the project does not rely on physical tasks, they are considered to be virtual. 

Examples of these are Galaxy Zoo, in which volunteers visually classify pictures of galaxies (a task 

much more difficult for a computer to perform), or ‘Phylo’, in which volunteers solve puzzle 

games to contribute to genetic disease research.  

2.2.1 Process 

Similar to scientific projects, citizen science projects follow a rigorous process that has been 

divided into 11 steps by Bonney et al. (2009b). 

1. Define question 

2. Gather information 

3. Develop hypothesis 

4. Design study 

5. Data collection 

6. Analyse samples 

7. Analyse data 

8. Interpret data 

9. Draw conclusions 

10. Disseminate results 

11. Discuss results and ask new questions 

8
 http://www.dec.ny.gov/lands/43668.html 
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Most often, citizens are seen as ‘sensors’ and are invited to collect data (step 5). This can be just 

one activity or multiple activities.  For instance in the project AgeGuess citizen scientists upload 

their photo (data collection) and their age, but also guess other people’s age (data collection). 

Possible tasks are described in 2.4 Tasks, page 13. 

2.3 Typology of citizen scientists 

Citizen science projects are a way to promote science, but also a way to engage communities. 

Therefore, there are two main typologies of citizen scientists, one considering the role of the 

community in the project and the other considering the impact the project has on the community. 

These typologies only consider citizen science projects, and so projects with a scientific impact, 

which is furthering Haklay (2013)’s classification introduced in section 2.1.1 Citizen science vs. 

crowdsourcing. Page 7 

Wilderman (2007) for instance categorised citizen science projects depending on which actor 

(scientists or community) performs the following tasks: problem definition, study design, sample 

collection, analysis, interpretation. In community consulting, the community delivers the problem 

to the scientists who perform the study. In the model community workers, the problem is defined 

and the study designed by scientists, then the citizen scientists carry out the data collection and 

the data is analysed and interpreted by the scientists. In another variant of this category, the 

community also takes part in analysis phase. Finally, in community-based participatory research, 

the community undertakes all the scientific tasks. This typology of citizen science projects is 

composed of projects that are very limited in terms of geography and scientific findings. However, 

as these are often related to monitoring the environment, they can often have an important local 

policy outcome for the community. 

Another way to look at citizen science projects is, like Bonney et al. (2009a), to consider the 

educational outcomes of the projects. This typology is actually very similar to the one described 

above (Wilderman is also author in the second one), and draws three categories: contributory, 

collaborative and co-creative. Contributory projects are those where the public only contributes 

through the collection of data. The public contribution is bigger in collaborative projects, in which 

the public also helps to refine the project design, analyse the data and/or disseminate the results. 

Co-created projects refer to projects where the public is involved in most of the steps of the 

project. This typology is more adapted to bigger-scale projects, and involves a balance between 

the work of the scientists and the community. 

These two typologies highlight the range of involvement and potential outcomes that citizen 

science projects can involve. These projects are more often than not imagined by scientists. 

Gommerman and Monroe (2012) identified 8 common characteristics of citizen science project:   

1. Data collection is labour intensive  

2. Data are collected from field situations 

3. Quantitative measurements/observations are needed 

4. Protocols are well designed and easy to learn and execute  

5. Broad spatial and/or temporal extent  

6. Internet-accessible data submissions and result acquisitions are possible  

7. Guide materials and/or professional assistance are available 

8. Large data sets are needed 
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As suggested by its name, citizen science projects deal with science subjects, and therefore it 

follows scientific methods. Some projects are hypothesis-based, and the data collection is meant 

to prove or refute a specific hypothesis. Hence, when scientific project deal with any of the above 

characteristics, the involvement of the community is required to, at a minimum, collect the data. 

2.4 Tasks 

Citizen science projects have been developed in many fields, ranging from archaeology to ecology, 

chemistry to physics and so on. Nevertheless, most common tasks that citizen scientists are 

invited to perform can be found in one of the 12 following tasks listed by Wiggins and Crowston 

(2012). Table 1 lists these tasks, with a description and example of projects that are based on 

these tasks, and with possible field of use. Most citizen science projects are based on only one of 

these tasks. 
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Table 1: Common tasks, from Wiggins and Crowston (2012) 

 Description Example 
Possible field of 

use 

Observation 

Take pictures or 

record events that 

are easily identifiable 

or verified by 

scientists 

iNaturalist 

redmap 
Biology 

Data entry 

Entering data from 

material given by 

scientists 

Old Weather – ship logs  

Species 

identification 

Make suggestions of 

identified species 

ebird 

COMBER 

(Marine) 

Biology 

Classification or 

tagging 

Classify or tag photos 

following instructions 

given by scientists 

Wild animal photos on 

Facebook 

SnatshopSynergy – 

identification of wild animals 

online 

Taxonomy 

Geolocation 
Adding location data 

to photos or text. 

Danmark set fra luften - Før 

Google 

Danish project that aimed at 

crowdsourced the geolocation 

of their aerial photos9 

 

Finding entities 

Looking at materials 

provided by scientists 

to find entities 

Project to identify animals on 

photos 

Ecology 

Environmental 

monitoring 

Measurement 

Taking measures 

following a protocol 

define by scientists 

River pollution 
Environmental 

monitoring 

Specimen/sample 

collection 

Collecting samples to 

be sent to scientists 
Carnivore scats project  

Ecology 

Environment 

monitoring 

Archaeology 

Site selection 

and/or description 

Going through visual 

or textual data to find 

patterns 

The Valley of the Khans10 – 

finding Genghis Khans’ tomb 
Archaeology 

Photography 

Taking pictures 

following a specific 

protocol 

Mt Diablo project (California) 

that invites hikers to take a 

pictures of a hill that had burnt, 

in order to monitor change 

 

Sample analysis 
Analysis of samples 

sent by scientists 

Mastodon Matrix Project11 – 

analyse dirt 
Archaeology 

Data analysis 

Analysis sample 

collected by scientists 

or themselves 

Analysing water sample 

collected from the river 

Environmental 

monitoring 

9
 http://www.kb.dk/danmarksetfraluften/ 

10
 http://www.nationalgeographic.com/explorers/projects/valley-khans-project/ 

11
 http://www.museumoftheearth.org/research.php?page=Mastodon_Research/Mast_Matrix 
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2.5 Benefits – why follow such a process? 

The benefits of citizen science are multiple, either for the volunteers, for the scientists, or in terms 

of data. In some fields, like genetics or biology, citizen science can be used through online games 

to perform time-consuming tasks.  

2.5.1 For the volunteers 

Volunteers are “passionate” people who take part in projects during their free time (Bonney et al. 

2014). This is sometimes as part of their hobby (e.g. hikers asked to collect carnivore excreta12, or 

to change the batteries and load the data from cameras during their hikes13) but it can also be the 

creation of a new hobby (e.g. protein folding as in ‘FoldIt’ – some people spend all their spare 

time doing it).  

Through their involvement in scientific projects, volunteers gain different knowledge and skills. 

Gommerman and Monroe (2012) identified four main benefits for volunteers concerning the 

scientific and policy impact of citizen involvement in science: improved knowledge and 

understanding of the scientific process, a deeper understanding of natural phenomena and issues 

of local importance, a strengthening in their attitudes toward their natural environment, and 

participation in making science-based recommendations. These benefits are illustrated with 

examples from the field in Table 2 below. 

12
 Carnivores in Colorado 

13
 coTrail? Colorado 
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Table 2: Four benefits that volunteer gain from citizen science project illustrated with examples 

Volunteer gain Example 

Knowledge and 

understanding of the 

scientific process 

In snapshotserengeti 14 participants classify animals they see on 

pictures taken in the Serengeti National Park, Tanzania. The citizens 

scientists are not required to have an extend knowledge of wild 

animals, as the classification can be done in 3 stages: 

1. What the animal “looks like” (cat/dog, cow/horse, 

antelope/deer, bird, weasel, other, or clear) 

2. Select attributes, all illustrated by an image, among patterns 

(strips, band, spots, and solid), colour, horns (straight, curved, 

lyrate, and curly), tail (bushy, smooth, tufted, long, and short), and 

build (stocky, tall, lanky, small and low slung). This process narrows 

down the choices, even giving possible confusions to ensure that 

the right animal was selected. 

3. The citizen scientist then selects the number of animals and their 

behaviour (standing, resting, moving, eating and interacting). 

This process is repeated as many times as animals on the photo, and 

then on multiple photos. 

The volunteer gains knowledge and understanding of the scientific 

process through this step-by-step identification process. 

Deeper understanding of 

natural phenomena and 

issues of local importance 

Natural Phenomena 

The project BirdHouse Network started in 1995 and is now 

nestwatch
15

. It provided participants with instructional booklets, 

posters and simple data forms to give participants breeding 

behaviour information that completed the information volunteers 

collected for the scientific team (Bonney et al. 2013) 

Issues of local importance 

Environment monitoring of the Hudson River, where volunteers 

sampled the river. Their sample proved that the river was polluted 

in some places, which led to an investigation to find the source of 

the pollution. It was eventually found that the waste water from a 

residence was throwing its water directly into the river. 

Strengthen their attitudes 

toward their natural 

environment 

The project “Belly Button Biodiversity” asked volunteers to sample 

the bacteria found in their belly button, and send them to scientists. 

This project was occasion for scientists to engage discussions 

around the importance of bacteria in the body. 

Participate in making 

science-based 

recommendations 

The World Wide Views on Global Warming was a global network of 

citizens that discussed climate change related decisions in 2009 

(Blue and Medlock 2014), with 4,000 citizens from 38 countries. The 

initiative from WWViews Alliance was followed by a meeting on 

Biodiversity in 2012, and is now planning a Climate & Energy 

consultation in 2015 and Biodiversity 2 in 2016. Its aims to bypass 

the influence of scientists, politicians, industrial lobbies, and 

professional NGOs by speaking directly to citizens. 

Discussions, results, recommendations and impacts are available at 

wwviews.org. 

14
 ww.snapshotserengeti.org 

15
 Nestwatch.org 

16 

                                                            



Based on the examples in Table 2, it can be seen that citizen engagement has a high potential to 

impact the scientific knowledge of citizens. These are not the only benefits; based on a meta-

analysis of 100 case studies, Gaventa and Barrett (2012) found that citizen engagement also gives 

the opportunity to develop inclusive and cohesive societies, with engaged ‘citizens’, strengthened 

participation practices, and responsive and accountable ‘states’ i.e. government. 

Some College curricula in the US currently brand themselves as “citizen science” and offer short 

courses to engage students in the sciences. These courses address applied sciences subjects, and 

study questions relevant to citizens (e.g. why vaccination is important? What are the risks of 

cellphones?). Their aim is to engage students with science to increase scientific literacy, no matter 

the subject students are currently engaged in. Scientific literacy has indeed been shown to 

improve through citizen science projects, for example those carried out by the Cornell Lab of 

Ornithology (Bonney et al. 2009b). 

2.5.2 For the scientists 

The citizen science approach has many benefits for scientists across all fields. Some even see this 

approach as the only available approach for them (as was stated twice in the sample that took 

part in the survey designed for this review16). Including citizen scientists has the potential to 

reduce the cost of data collection or to collect data that could not be collected otherwise 

(spatially distributed or over time). More and more projects however, are also relying on the 

cognitive superiority of the human brain over a computer. In the case of FoldIt for instance, citizen 

scientists use their cognitive abilities to ‘fold’ proteins and solve puzzles.  

2.5.3 For the data 

Data collected through citizen scientist approaches are de facto open data, i.e. they are not 

owned by scientists or funding bodies. It is the fourth principle of ten as listed by the Association 

of Citizen Science (see Section 8.1 10 principles by Association of Citizen Science, page43). This is 

currently put in practice in astronomy (Christian et al. 2012), ecology (Michener and Jones 2012) 

and geographic information with Volunteer Geographic Information (Elwood 2008). The data 

collected through this process therefore leads to the generation of open data, as is supported by 

the European Union (EC 2014). 

2.6 Motivation 

Citizen science projects are time consuming and sometimes incur spending; therefore 

understanding of people’s motivation to take part in citizen science projects is important. 

Research in the education field suggests two key factors in the motivation of people to engage in 

projects: feeling directly affected by the project, and being capable to directly change their own 

experience, as in interactive projects (Falk 2001). Therefore people are likely to be motivated by 

projects is that relates to the participants’ hobby, to their local area, or to subject they care about. 

16
 Question: Would you take the citizen science approach again? 

‘It's really the only way to accomplish this project--a single researcher doesn't have the funding or the 

capacity to do this kind of long-term research across an entire continent alone.’ (Migratory Dragonfly 

Partnership) 

‘Yes! There are no other options for this kind of field.’ (CropCount) 
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They will also be more likely to participant in projects where they can be part of the project 

creation and development. This is easier to achieve at the local scale or for a small group of 

people, but less practical for larger scales groups.  

This was confirmed in studies of existing citizen science projects. Roy et al. (2012) reviewed 

multiple citizen science projects to explore citizen scientists motivations. Their study showed that 

citizen scientists were the most motivated by two aspects: being able to enjoy taking part in the 

project and were enthusiast for the projects’ goals. On the other hand, Raddick et al. (2008) 

observed that the volunteers’ primary motivation was a desire to contribute to scientific research, 

which is often the goal of citizen science and therefore consistent with Roy et al. (2012). Going 

further, Roy et al. (2012) also noted that the depth of involvement or feeling of control over the 

scientific progress were powerful motivators, especially regarding long-term involvement in 

projects. 

2.7 Cost 

It is often believed that citizen science projects are cost-efficient, if not almost free. However, 

there are many facets of citizen science projects that require a contribution from the organisers, 

often in the form of permanent staff not just to set up and design the project, but also to run and 

disseminate its results (Pocock 2013). The Cornell Lad of Ornithology, one of the first and largest 

repositories of citizen science projects (which host among others ‘eBird’ and ‘YardMap’) has 

200,000 volunteers, and in 2009 reportedly had a budget exceeding $ 1 million each year (Bonney 

et al. 2009b). 

Running the project includes recruiting, retaining, supporting and training participant. There are 

also potential costs for data collection, analysis and storage.  

2.8 Challenges 

Citizen science projects can meet several challenges due to their reliance on volunteers to 

undertake some of the work. Three main challenges emerged from the literature: data quality, 

difficulty of first engagement, and difficulty to keep people committed. 

2.8.1 Data quality 

The consensus on problems with data quality in the literature converges towards two points: the 

need to provide adequate training (with training citizen scientists can collect data of accuracy 

equivalent to professional scientists), and the need for a quality check of the data, requiring 

repetition of the required tasks. Projects often check the data collected by participants until they 

reach a level of accuracy determined to be acceptable. Only then is the data they collect (through 

collection, or analysis, and so on) included in the data output of the project. There are a few 

possibilities to continually check the quality of data, either with multiple entries (for instance 

multiple observations, or multiple digitalisations of the same log), or with an internal check and 

discussion between participants. This last idea is used by the Danish project to geotag aerial 

photos, where participants can comment on the suggested locations from others.  
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‘Hooked by music’17 for instance, is a project where citizens listen to famous tunes and indicate 

when they recognise it. Instead of checking with the name or singer of the music, the music stops 

when the participant indicates that they have recognised the tune, at which point the participant 

must keep humming or singing along during 4 seconds of silence when the music starts again. In 

order to have fully recognised the song, and earn points, the participant must indicate if the music 

started again at the right place or not. Over many songs, this process ensure that the participant 

genuinely knows the tunes, despite the fact that  in each case there is obviously a 50-50 chance of 

getting the answer right. 

2.8.2 Engagement 

Participant engagement is obviously crucial in citizen science projects. There are two types of 

engagement: the first engagement, or recruitment, and the long-term commitment, called 

retention. 

In some projects the recruitment can be sufficient, especially if there is no need to train citizen 

scientists for a task, but only require one instance of contact from them. This is for instance the 

case of projects that need a large amount of people to carry out a task – either because the 

scientific experiment requires to be tested by multiple brains or because it needs global data 

taken only once. ‘Hooked by music’, for instance (described above) needs participants to play only 

once. The more participants take part in the game, the better, but they do not need to come back. 

But for other projects, especially those that need trained participants, or projects that need data 

to be collected over a long period of time, retention is the most important part of their 

engagement task. This is the case for FoldIt, the protein folding citizen science project described in 

2.1.1, p7. The project requires highly-skilled participants to try virtually folding a protein: if 

enough people manage to fold the protein, it is then synthesised in the University of Washington 

biochemistry lab. This task requires long hours of training: upon joining participants play the game 

as a test, and only once they have accumulated enough points can they reach the ‘lab’ level where 

their folding suggestions are taken into account.  

Projects that require multiple measures to be taken in the same place also need to consider 

retaining participants as a priority. Environmental monitoring has many projects that need 

participants, who often also need to be skilled, to take frequent measurements. Although 

BudBurst, described in 3.1.3 Project BudBurst, page 23 need participants to measure blooming 

phases, they do not have to be the same each year. Therefore participants only need to be 

engaged for a season. 

2.8.3 Other potential risks 

While some authors consider crowdsourcing as an efficient tool to reach the crowd and create 

data, others see it as dominated by ‘digital elite’, as was suggested by Crutcher and Zook (2009). 

This is a risk that citizen science projects have to be aware of and which needs to be addressed in 

the design of the project. 

In short 

17
 http://www.hookedonmusic.org.uk/ Highly addictive! 

19 

                                                            

http://www.hookedonmusic.org.uk/


Citizen science approaches constitute knowledge exchange between professional and 

amateur scientists. Given the time and infrastructure, they take part in meaningful 

knowledge creation. Motivation is often the key of success in terms of data quality and 

quantity, but it is achievable. 

3 Example of citizen science projects 

There are now thousands of citizen science projects, ranging from small informal projects to large 

multi-year and multi-location projects. For potential citizen scientists, there are two ways to find 

citizen science projects: either the volunteer is interested in a specific project and they can find it 

through the organisers and their partners, or they use a citizen science platform that regroups 

citizen science projects. Platforms are based on the principle that when someone has volunteered 

for one, they are more likely to participate in another projects. Some projects also require a small 

investment in time, ideal for expectant volunteers that just want to help but are not necessarily 

interested in the cause. 

Scientific American features 168 citizen science projects18, in the fields of: Biology, Energy & 

Sustainability, Everyday Science, Evolution, Health, Mind & Brain, More Science, Observation, 

Science Education, Space, and Technology. The distribution of the 168 can be found in Table 3 

below, and shows that most ‘Citizen Science’ projects can be found in hard sciences. 

Table 3: Number of citizen science projects within each field (Scientific American) 

Fields Nb 

More Science 88 

Technology 26 

Space 17 

Health 11 

Energy & Sustainability 7 

Evolution 7 

Biology 3 

Mind & Brain 3 

Everyday Science 2 

Science Education 2 

Observation 1 

Another platform, Scistarter (http://scistarter.com/) features 611 projects, from hyper local to 

global projects. Here projects are less oriented towards hard sciences, and includes projects such 

‘Which English?’ which explores dialect of English as a second language19. ‘Cat tracker’ is a NC 

Museum of Natural Science citizen science project that guides participants to install a GPS tracker 

on their cat and discover where their cat goes20.  

Although most citizen science projects do not require paying to take part in it or buying specific 

gears, there are a few exceptions. BirdSleuth, by the Cornel Lab Ornithology, is a citizen science 

18
 http://www.scientificamerican.com/citizen-science/ 

19
 http://www.gameswithwords.org 

20
 http://cats.yourwildlife.org/ 
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project conducted with an educational goal aimed at schools, which offers pay-only webinar 

instructions for local organisers. Other projects require the acquisition of special equipment other 

than hobby-related gear such as binoculars for bird watchers. Kite Mapping, a citizen science 

project by Public Lab, sells a $90 kit to make a kite, which can be used by citizen scientists to take 

photos21. ‘Cat tracker’ as described above also involves purchasing a GPS tracker. These can be 

barriers to including widely the general public, but have an interesting potential as education 

outreach projects. 

3.1 Biodiversity conservation 

Cooper et al. (2007) consider that research to promote biodiversity benefits from the inclusion of 

citizen participation. The number of projects dealing with biodiversity conservation and using a 

citizen science approach confirms this statement.  

3.1.1 Redmap 

Redmap, (Range Extension Database & Mapping Project)22, is a successful marine conservation 

project that started in 2008 in Tasmania. The aim of the project was twofold: to monitorg 

ecological change and to engage, inform and educate marine communities. The project started at 

the regional scale – in Tasmania, Australia. It has since spread to the national level Australia (in 

December 2012), and produced a smartphone application in October 2013. 

The founder of the project, Dr Pecl is a biologist who wanted to investigate if some fish were 

indeed migrating because of climate change. Due to lack of funding, Dr Pecl set up a participatory 

mapping project so anyone could post photos to be verified. Users were fishermen/women and 

divers who reported their unusual sights or catches, which were then verified by marine biologists 

for species identification and comparison with known territorial extent of that species. The 

project was very successful, and therefore expanded to the national scale with support from 

regional authorities in Australia.  

The learning component comes from the fact that the collected data is made freely accessible, so 

anyone can learn from marine life species and territories. The project also has a species sheet that 

identifies a list of species that are common in Australian waters, each species being associated 

with an area where its presence would be unusual. 

The project used a video competition to boost its visibility when launching their smartphone app, 

and received 35 entries, some of them of very high quality. 

One strength of this project is in the simplicity of the data collection – users only need to take a 

picture and post it online or use the smartphone app. However, on Android there has been very 

limited downloads (between 100 and 500), but the iPhone app has about 4,000 downloads23. As a 

comparison, their Facebook page has 4,000+ likes.  

21
 http://mapknitter.org/ 

22
 www.redmap.org.au/ 

23
 There are no official way to know, only estimations are found online (http://www.xyo.net/)  
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3.1.2 COMBER (Citizens’ network for the Observation of Marine Biodiversity) 

COMBER is an ambitious project in marine biodiversity studies that started as part of the ViBRANT 

EU e-infrastructure24 in 2010. The project has finished the pilot phase and is now developing 

further. 

The aim of the project was to engage citizens in a coastal marine biodiversity observation network 

(Arvanitidis et al. 2011). The subject is actually very similar to the project Redmap, since both 

project collect data about fish observation. However, Redmap focused on collecting data unusual 

sightings, in order to assess fish movements due to climate change, while COMBER aimed to train 

amateurs to collect observation data. Where Redmap relied on underwater sport recreationists 

who were willing to log their ‘unusual sights’, COMBER organised diving sessions with interested 

groups of divers to teach them how to classify fish they observe in the sea, in order to log what 

they see. This is a long term project, with the aim to develop a community of tourists and locals 

who are interested in recording species observation, and with a strong emphasis on training. 

The pilot project was conducted in July-August 2011 with 48 participants in Greece. Participants 

were recruited through the website of the project, information desk in the ‘Cretaquarium’ 

(Gournes aquarium, Crete), and posters/leaflet in diving clubs and tourist information offices. 

According to the short survey created for this review, the motivation effort lasted for 13.5 months 

(3 members of staff, part-time, spread over 10 months). The training session consisted of a 

presentation of the data collection task (with a commercial underwater fish card to help the 

identification) and a quick description of features that participants need to focus on in order to 

tell fish species apart25. During the dive, an instructor was on hand to guide participants and 

answer questions. After the dive a de-briefing session allowed for more questions and focused on 

training to enter data into the online system. 

The online system allowed logging in with the participant’s Facebook account to facilitate 

registration (Arvanitidis et al. 2011). The website allowed users to record observations of fish they 

encounter, but could also store personal data about their dives and a forum to discuss their 

observations. Rewards (starts) were given to users with the most dives and observations. 

A post-diving survey showed that participants reported that they participated in order to feel 

useful and part of an international network (48%), to gain knowledge about nature (20%), out of 

curiosity (14%), and to follow their friends (8%)26. The main impact of the project on participants 

was on their perception of biodiversity; by learning to identify the different species they 

encountered enabled them to appreciate the diversity of marine fauna. 80% of the participants 

would be willing to pay for courses of similar nature. 

The project is now planning an expansion of the concept, with the intention to focus on pre-

existing communities (see survey result). 

24
 http://vbrant.eu/ 

25
 At the depth they are diving, divers cannot easily distinguish between colours, therefore they must rely 

on other features (such as size and shape). 
26

 The article does not mention what was thinking the 10% remaining. 
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3.1.3 Project BudBurst 

Project BudBurst (http://budburst.org/)  is a project that started in 2007 to engage with the public 

in the collection of phenology dates (leafing, flowering and fruiting) in the US. The aim is to collect 

consistent data across the 50 states. The data collected is analysed for regional and national 

trends and included in climate models. This task had already been performed by amateurs but so 

far, only in one location. The project is based on the FieldScope platform. This platform, created 

by National Geographic, gives visualisation tools to participants and maps out the data collected. 

This project has already been used twice in academic publications: in a publication about invasive 

plant species (Wolkovich and Cleland 2010) and in a study of cherry blossom links to climate 

change prediction in Washington DC (Chung et al. 2011). 

Project BudBurst also encourages local participation through the organisation of events and the 

collaboration with education institutions. The ‘campaigns’ are short-term events that are related 

to plant flowering stages: Cherry Blossom Blitz, Summer Solstice Snapshot, and Fall into 

Phenology (Havens and Henderson 2013). This approach of engagements gives good education 

outreach results because participants are well supported.  

3.2 Land management 

3.2.1 Rate My View 

RateMyView is a smartphone application that aggregates landscape photos with the aim of 

describing landscapes and exploring people’s values in terms of landscape. Users take pictures of 

the landscape, rate the photo, add three keywords/sentences to describe their view, and then 

indicate their age and how well they know the area.  

This interesting initiative was developed by Plymouth University and funded by the South Devon 

Area of Outstanding Natural Beauty (AONB), UK. However there are very few downloads and only 

about 100 photos have been uploaded. There is no direct education goal. 

3.2.2 FieldPhoto 

FieldPhoto is an educational crowdsourcing platform. It started in 2012, essentially through 

teaching activities in Oklahoma University. The platform, available at 

http://www.eomf.ou.edu/photos/, shows potential users how to use GPS cameras, smartphones, 

and the platform itself, and how to monitor land use, land cover change, and water quality. 

The photography guidelines suggest taking 5 pictures: a ground level photo of the field, and then 

one of each cardinal direction. The app simultaneously saves the date, the coordinates, the 

orientation view and the altitude. The user can add a description to the photo and a land cover 

category. Photos can be made public or private. Users can also query through the database of 

available photos using metadata or spatial queries. 
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Figure 2: Snapshots of Field Photo Library (http://www.eomf.ou.edu/photos/map) on Nov 19, 2014 

The database currently has 122,000+ photos globally and 9600+ photos in Europe. The project 

used virtual and face-to-face events to promote the initiative. 

3.2.3 Geo-wiki and CroplandCapture 

Geo-wiki is a successful network of citizen science projects that was started in 2009 by the 

International Institute for Applied Systems Analysis (IIASA), the University of Applied Sciences 

Wiener Neustadt and the University of Freiburg (Fritz et al. 2009). It aims to improve land use and 

land cover data quality. The project first started as a crowdsourced effort, where participants 

were asked to valid or invalid land use classification based on Google Earth data and their local 
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knowledge. Later on, Cropland Capture gamified the task of aerial/satellite photography 

identification. The Geo-wiki team has extensively published on the potential of the collected data 

and its validity (See et al. 2013, Foody et al. 2014).  To ensure the validity of collected data, 

classification selections are only taken into account when the citizen scientist has already been 

‘tested’ with data for which classification is already known. 

The Geo-wiki project  has currently 6 branches focusing on regions or crop type: Main Geo-Wiki 

(global cover, no special crop interest), AusCover Geo-Wiki (online and mobile, land cover and 

biophysical variable), Livestock Geo-Wiki (global cover, focus on livestock), SIGMA Geo-Wiki 

(European cover), Geography Geo-Wiki (Educational branch for the University of Waterloo, 

Canada, focused on environmental process and features), Biomass Geo-Wiki (visualisation tool for 

global biomass data), and Cities Geo-Wiki (global urban cover, classification into Local Climate 

Zones (Stewart and Oke 2012). 

Cropland Capture - the gamified version of Geo-wiki - exists as an online game and smartphone 

application and is not currently recording data. To recruit participants, it used a scoring approach 

with weekly rewards. In terms of communication tools, it used social media (Twitter and 

Facebook) and video material (three videos, played by actors, to explain how the collected data is 

used). The following screenshot (Figure 3) shows the short explanations given when opening the 

application (left), the screen when playing the game (middle) and the statistics obtained at the 

end of each session (right).  

 

Figure 3: Cropland Capture Screenshot of the Smartphone App - source: GooglePlay 

3.2.4 GeoExposure 

Although part of the ‘Participatory sensing’ literature, the GeoExposure project is interesting in its 

simplicity, although limited in its educational impact. The project, created by the RGS (Royal 

Geology Society in the UK), aims at documenting temporary exposure of geological features. 

These ‘temporary exposures’, due to road work or building work uncover for a limited time 

structures that are potentially unique. This information is sometimes documented by builders in 

the UK but these are hard copies, and on a voluntary basis only. The crowsourcing activity 

therefore has the potential to collect more data. 
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GeoExposures is hosted on the Ushaidi platform (Powell et al. 2013). This open source platform 

free of charge is a crowdsourced map which allows collaboration from anyone. Information can 

be added to the map with a smartphone: anyone can take a picture of temporary exposure and 

have it uploaded on the website. These pictures and information can then be verified. 

Unfortunately this approach has not led to many reports, since only 21 reports have been 

submitted to the website that opened in September 2011. 

3.2.5 Outdoor recreation 

Outdoor recreation, like tourism, requires a large amount of data regarding available facilities. In 

places with a lot of wild areas, maintaining the database of ever increasing outdoor recreation 

activities can be a real challenge. Colorado has a wide range of trail network, including historic 

trails, national trails (Continental Divide), snowmobile trails, biker trails, and others. COTrail 

(Colorado Trails) is a project that aims to map this network of trails and used crowdsourcing in a 

team of scientists, teachers and students. The collected data will be used to provide a 

comprehensive map to the public and used in planning.  

3.3 Preservation of cultural heritage 

3.3.1 Archaeology 

Most archaeological projects rely on amateur volunteers to take part in the digging, but now it is 

also possible to take part in site identification. The Valley of the Khans is a National Geographic 

project, in which citizen scientists help to identify the possible location of Genghis Khan burial 

site. 27  The project, hosted on a subsite of the National Geographic website, invites the 

participants to ‘Help us solve an 800-year-old mystery’, indicating the number of ‘online 

explorers’ and ‘images/tiles processed’. To help potential participants, it features a ‘mission 

statement’ video to ‘Learn how to find ancient structures’. It also has three features articles on 

‘History and Culture’, ‘About the expedition’ and ‘Behind the science’ that keeps participants 

informed on the scope of the project and participates in education outreach. 

3.3.2 Landscapes 

‘Before Google’, as stated by the ‘Denmark seen from the air’ project, there were already 

countless aerial photographs taken. The Danish Royal Library owns a collection of 3.5 million of 

aerial photos taken in Denmark from 1923 to 2009. These photos are not part of Government 

work, and were often paid for by private individuals. Therefore there is very limited metadata 

attached to the photo. In 2011, the Danish Royal Library set up an online platform to geolocate 

these photos, in the hope to explore landscapes from the past. The application was gamified28, 

and users receive points for each photo they geolocated, with the aim of being in the Top 20. 

Quality control is internal to the application and users, since every user can move the location of 

the photos and comment on them to raise issues regarding the location. Logging in to the 

application is performed with the unique personal identification number allocated to every Danish 

27
 http://exploration.nationalgeographic.com/ 

28
 Gamification is the process of including game-related characteristics in other activities. This is discussed 

further in Section 4.3.1 Gamification, page 22 
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resident, to prevent anonymous data entry. In its first two years of existence, the platform had 

already tagged 80% of the available photo material. 

3.4 Wellbeing 

Although not directly related to environment management, the Mappiness project 

(mappiness.org.uk) is worth mentioning here. The project that started in 2011, is led by the 

London School of Economics. It aimed to investigate people’s level of happiness through time, and 

in relation to their environment. The project collects data through an iPhone application. Twice a 

day, the application queries its users about how happy they are, along with other factors such as 

being awake and relaxed, and context such as the people they are with, indoors or outdoors, and 

activities. The smartphone also records noise level and geolocation. 

The strength of this application is in the engagement strategy it adopted. Instead of relying on 

participants to log in details about themselves twice a day, the app reminds the participant about 

it. It also gives the participant feedback regarding their level of happiness. 

4 Result from online survey 

There is limited literature on what existing citizen science projects do to appeal to people, in 

terms of recruiting and retaining participants. The self-selected sample of 26 projects that 

answered the survey was varied in terms of the scope of the project (local to international), the 

funding sources (from self-funded to large grants) and organisation size (one person to larger 

organisations). Most had never taken part in the organisation of a citizen science project, 

although one came from the participatory research field and as such had already worked with 

communities. One of the projects was an umbrella project, which worked on hosting others, while 

another one used an umbrella platform (‘Shark of California’, based on FieldScope – described in 

Section 3.1.3 (Project BudBurst), page 23)  

This chapter first describes the methods of the survey. It then analyses the results, in terms of 

motivation, human and technical resources, and list the lessons learnt from the projects. 

4.1.1 Methods 

The survey was addressed to professionals with a link to one or multiple citizen science projects. 

The questionnaire followed a mixed methods approach, collecting quantitative and qualitative 

data. It was divided in five parts: project design, project administration (= human resources), 

participant motivation, project resources (= technical resources) and outcome of the project. The 

sampling method was a convenience sample, using online mailing lists and communication 

targeted to relevant contacts (the contact list is available Section 9.2 page 43).  

The survey was not meant to be representative of citizen science projects, but aimed to get an 

overview of current practices. 

4.1.2 Motivations 

Considering motivation strategies was the main aim of the survey. There were seven possible 

strategies and an open field, asking “What do you think was key in motivating participants to take 
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part?”. The options presented related to factors external to the project, such as the pre-existing 

interest of the subject to society, and the use of pre-existing communities (see Figure 4). It also 

suggested reasons related to the communication strategy (using an online community, face-to-

face events, Internet-based events, and the offer of a reward). 

In the open comments field, 6 project leaders stressed the importance to give something back to 

the community, either through feedback, giving them another way to look at their own data, a 

learning opportunity, or information about current policies). 

 

Figure 4: Key motivation from the 26 project in our sample  

A large number of projects motivate participants through ‘fun’ activities, even when the subject is 

interesting to a large part of the society. Using an existing community and organising face-to-face 

events also seemed to be used more often than doing online data collection. Current practices 

therefore show that face-to-face strategies are still important. 

4.1.3 Human resources 

As was noted above in Section 2.7 (Cost), page 18, citizen science projects incur a cost at many 

stages of the project. The human resources used for citizen science projects has rarely been 

published, therefore it was important for the survey to address this question. 

Dedicated staff to the ‘motivational’ side of the project (i.e. recruitment and retention) is often an 

important key to successful participation, and 77% of the projects in our sample had dedicated 

staff, with only 19% as full time only, 42% part time, and 12% having a mix of both. It is worth 

noting that the projects with international scope (one in four projects, 27%) were the ones with 

the least projects reported using dedicated staff. The total staff time invested in the recruitment 

and retention of the participants was reportedly from 2 weeks to 54 months, with an average of 

12 months. A qualifier named ‘estimation’ or ‘exact figure’ was added to the field, and only one 

project leader respondent could say with precision how much time had been invested in the 

motivation of participants. These results highlight that many citizen science projects do not 

prioritise resources towards motivating people.  
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4.1.4 Technical resources 

Communicating with the general public to recruit, retain or give results is a very important activity 

in citizen science projects. Therefore the platform on which communication happens is important 

to ensure that the message has been communicated. The following figure, Figure 5, shows which 

media were the most used.  

 

Figure 5: Platform used to advertise the project 

Social media are ideal places to advertise projects to a high number of people. For this reason, 

Facebook is the clear target used for citizen science projects. Twitter on the other hand, with its 

limited number of characters and of less user-friendly interface to communicate with groups 

probably explains why it was less used. Where gatekeepers in Facebook are easy to identify, as 

they are often already organised in groups, Twitter is more versatile, and gatekeepers can be 

more difficult to identify, especially to non-users. The vast majority used social media (22 

respondents, 85%), with two projects (8%) using only social media and five (19%) using no social 

media.  

4.1.5 Lessons learned 

The question that followed what they would do differently if they could do the project again. The 

suggested changes were clustered in three categories: improving marketing strategy, improving 

data collection and considering the impact beforehand.  

A third of the project leaders (9 respondents, 34%) said they would improve data collection. 

Improvement included considering the data (offer more data to collect or more tasks to carry out, 

and reduce the time spent on task), the activity platform (make collection simple, use mobile 

phones), fieldwork (make sure there is enough funding), training, but also participants (give them 

progressive responsibility). 

A third also of the project leaders (8 respondents, 30%) considered improving marketing 

strategies, especially in terms of the platform used: social media, online campaigns and 

communities, and local communities. They answered that it would be important to consider the 

motivation of participants beforehand, to ensure feedback was given to participants, to ensure 
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that rewards were adequate, and suggested to use personal stories to illustrate the project. They 

also stressed the importance of communicating the goals and capabilities of the project. 

Finally, three project leaders (11%) mentioned the importance of considering the impact of the 

project, either by finding partners in education, refining the tasks to be more policy or 

scientifically relevant, or even considering the methodology of scientific publications beforehand. 

In overall most project leaders reported being satisfied with their citizen science strategy. Only 

one person, who seemed to have been leading their project on their own, said that they would 

think about it twice to do it again due to the high level of organisations. Most project leaders 

added additional comments to their answer, often stressing the fact that the method they chose 

was the only way for them to collect such data, that the benefits of this approach outweighed the 

difficulties, and that the impact (in terms of policy or education) made the project worth doing. 

They also stressed the importance of thinking ahead when designing the project. 

5 Facilitating a broad engagement 

For the president and co-founder of Paleo Quest, an archaeology citizen science project, the 

“science has to be romantic, in a way, so that people want to support the research behind it.” 

(Gura 2013). However it is difficult to isolate the factors of success that motivated participants in 

citizen science projects, especially since motivation varies across and within societal groups (Roy 

et al. 2012). The type of project, based on a ‘one-time only’ or long term participation, has 

different motivational mechanisms (Rotman et al. 2014); therefore motivation strategies should 

be considered on a project-basis as well as on a participant-basis.  

There are two components of public engagement in citizen science projects: recruiting and 

retaining participants (Cooper et al. 2007, Pocock 2013). Recruiting is the motivation to take part 

in the project, while retaining is the motivation to come back to the project. Recruiting and 

retaining both require a different kind of investment and often a successful citizen science project 

is one that managed the transition from first engagement to long-term engagement. Some 

parameters, such as the subject of the project, can be primordial to recruit participant, while a 

user-friendly interface for navigation can be essential for retaining participation.  

5.1 Recruitment 

Although citizen science projects are often designed with the desire to answer a specific question 

– e.g. to involve the general public in science, or to collect data not otherwise accessible - the 

recruitment has to be aimed at the participant themselves (Myoko et al. 2012). This was noted by 

one of the project in our sample, who regretted not considering the motivation of their 

participants more carefully. As discussed in Section 2.6 Motivation, page 17, the motivation of 

citizen scientists differs between projects and segment of society they are from. Therefore 

recruitment has to adapt itself to the participants’ potential interests and also to varied 

communication tools. 

In computing science, the Participatory Inequality rule states that 90% of users only read without 

participating, 9% will engage but not in depth, and 1% will engage fully (Stewart et al. 2010). 

Therefore, it is often thought that the recruitment phase needs to reach out as many people as 
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possible. This is even more important if the participation is thought from the general population 

rather than organised communities.  

Therefore social media and online communication often appears to be the ideal platform of 

recruitment since it is possible to reach a large amount of people very quickly and people tend to 

be already organised on these platforms. Our case study showed that the use of these media was 

a common approach: this enabled projects to attract a larger number of people on a wider 

geographic scale. Social media can be very useful for recruiting citizen scientists, although there is 

a risk of ‘survey fatigue’. If the placement or content of the message is not well targeted, the 

response rate will be low. For instance, the EU 7th Framework project EveryAware had three case 

studies: London, Turin, and Antwerp (EveryAware 2014). The two first cases, London and Turin, 

were successful in terms of data collection. Antwerp attributes their lower recruitment to two 

factors: their communication media and their message. Where London and Turin used university 

related mailing lists, Antwerp advertised through groups with personal interests and knowledge in 

air quality.  

Using research project friendly media was one factor of difference, but another issue in the case 

of Antwerp could have been the message itself, since the Antwerp team did not demonstrate the 

smartphone application (a game) in their communication, instead focusing on their 

communication on the importance of the monitoring. Demonstrating the game could have 

encouraged participants in trying it but also could have address usability issues. Since most 

participants are motivated by what they can gain through their participation in science projects, it 

is important to clarify what they gain before they take part in the project. Therefore, the strategic 

communication needs to stress the benefits to participants more than the benefits to the project. 

For a successful recruitment it is important to use existing communities, or to contribute to the 

creation of one. This case the case of Galaxy Zoo: the project started with a few people, the 

available forum allowed for discussions to start and citizen scientists to discuss with each other, 

exchanging ideas and knowledge (Madison 2014). However, online participants, who lack face-to-

face contact, are organised differently (Wiggins and Crowston 2010), therefore strategies can 

neither be compared nor transposed from one experience to the other. Where an online 

community can be formed around an online project without organising specific online meeting 

events, a physical community needs to have specific events. Many citizen science projects rely on 

such events; for instance in the biodiversity fields these are called ‘BioBlitz’ (Silvertown 2009, Roy 

et al. 2012). 

Building on what already exists is essential, especially to ease the first contact. For this reason 

some citizen science projects are based on Facebook (see Fraxinus MacLean 2013), or offer 

participants to log into their system with Facebook. (Cavalier et al. 2014). 

5.2 Retention 

Just as recruitment of participants had to be participant centred, retention needs to be 

participant specific. Therefore the best way to keep participants in the project is by developing 

the project with several facets that will appeal to different participant communities; this can be 

tasks of different complexity, level of involvement or different platforms: online vs. smartphone 

vs. in person (Nov et al. 2011). 
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There are several options currently explored in citizen science projects to keep participant 

motivated. One of them is the use of games, an approach called ‘gamification’, others tighten 

communities, or enhance visualisation. 

5.2.1 Gamification 

Some citizen science projects use’ games’ to keep participants interested in the projects. One 

example is the above-described Geo-wiki project that developed CroplandCount to identify land 

use from aerial images. Games are often designed to be used online or with a smartphone. They 

participate in making the activity ‘fun’ and so keep participants in widely-varied activities. They 

can be applied to data collection (giving points to participants when collecting data), data analysis 

(with puzzle games), data entry (rewards), and so on. 

The game design literature draws four attributes to games: having a goal, rules, a feedback 

system, and making participation voluntary. The goal can be the aim of the project, but this can 

be participant centred and tailored to the participant interest. Rules are designed by the project. 

While giving points for data collection for instance, participants can find it frustrating not to know 

how far they are from their target (see EveryAware 2014), hence the importance of the feedback 

system.  

In citizen science projects this can be done by including features such as scoring, leader boards, 

integration with social media to share challenges (e.g. on Facebook) and progress with each other, 

creating competition between participants (Cavalier et al. 2014). 

5.2.2 Community building 

One of the reasons to take part in citizen science projects is for the participants to socialise; 

therefore building a community or using a community that already exists can aid with keeping 

participants in. Pre-existing communities to which citizen projects seem to attach most 

successfully are local communities (especially when the projects can benefit to the local area), or 

hobby-related communities (if the project can contribute to their hobby). 

5.2.3 Visualisation 

Visualisation can simplify a message, be it through pictures or maps. Accessing their contribution 

in a visual way gives feedback to participants that keeps them motivated to continue their 

involvement in the project. This was experienced by the project eBird from the Cornell Lab of 

Ornithology, for which participation increased after the implementation of data visualisation tools 

(Cavalier et al. 2014). Visualisation can also be in the form of a map of collected data. 

5.2.4 Rewards 

Less than a quarter of the projects in our sample used rewards as an incentive to motivate people. 

Rewards can take two shapes: rewarding winners or rewarding participation. Rewards usually 

found in citizen science can be financial (e.g. CropCount) or knowledge (e.g. iNaturalist), materials 

(e.g. measuring gears in environment monitoring), or training. For participants who create a 

hobby, sometimes taking part in the project is a reward in itself (e.g. FoldIt), as well as those who 

feel they are taking part in a large project with significant impact (e.g. GalaxyZoo). 
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5.3 Widening participation 

As noted earlier, citizen science project communication needs to focus on the participants’ 

interests. Therefore, to be inclusive and widen participation in citizen science projects, scientists 

need to widen their communication in terms of message and in terms of tools. In the UK, ethnic 

minorities and low-income families represent half of the population, therefore excluding them 

from citizen science means excluding half of the population. In GalaxyZoo, participants were 

mostly white, middle class and highly educated (Raddick et al. 2010), stressing the point that 

successful participation does not automatically mean participation from a representative sample 

of society. Considering widening participation needs to be considered when putting together the 

citizen science project. 

Porticella et al. (2013a) is a short report based on interviews with Public Participation in Scientific 

Research (PPSR) practitioners and researchers in the US. The report explored possible ways to 

include the most marginalised communities. Based on ten case studies, they isolated six practices 

to enhance equity, diversity and inclusion: 

1. Provide concrete benefits for participants 

2. Build on what is familiar 

3. Develop collaborative partnerships 

4. Be flexible and adaptive  

5. Offer genuine, equitable, and sustained personal contact with the 

community  

6. Uncover and address additional context-specific barriers 

(Porticella et al. 2013a p. 4) 

The case studies were at different stages of implementation and worked at different scales. Most 

projects working with disadvantaged communities had a significant component of face-to-face 

interaction, although a few used a web interface. Only one project was at the national scale, and 

therefore most relevant to this review. Celebrate Urban Birds (CUBS) is a project from Cornell Lab 

of Ornithology (Porticella et al. 2013b). The Cornell Lab of Ornithology had already created 

successful projects in terms of engagement, but they wanted to be more inclusive, while staying 

at the national scale. Their approach was developed on two levels: on the one hand, they built 

extensive web-based activities and on the other hand they built an in-depth community work and 

youth development. These two levels allowed them to enrich their national program with their 

face-to-face work with disadvantage communities. The data that collected from these face-to-face 

events allow them to reach areas they could not reach before.  

To achieve a broad participation in their project, they worked with communities, but warn that it 

takes time – not only face time with the organisers at first and the participants later, but also 

funds and ensuring continuity. Most of the activities organised had an outreach goal – talking 

about birds and habitat connections, then bird identification and data collection, along with 

scientific communication. The program also involved some internship opportunities, and so 

introduced scientific careers, leadership, critical thinking, and communication skills. 

This on-going project successfully worked at two levels – local and national – to engage through 

two approaches. The project leaders stress that it is the only way to engage with disadvantaged 

communities. 
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In short 

Recruiting and retaining are the two main components of participation. Both should be 

carefully addressed when designing citizen science projects. It can be addressed 

through the use of tools and methods coming from different fields, including 

marketing and computing. Widening participation is often synonym with local scale 

work with communities. 

6 Recommendations 

Building a citizen science approach requires careful thinking; many citizen science projects have 

taken years to collect an acceptable amount of data. Given the complexity of citizen science 

projects in environmental monitoring, Pocock (2013) recommended first to reflect on the planned 

activities. This helps with deciding if a citizen science approach is suitable, and also informs the 

project team about characteristics of activities that need to be followed. The decision framework 

starts with questions that relate to the geographic scale (number of sites) and time scale. For 

projects on a large scale, they consider citizen science to be worth considering. In a short-term 

project, they identified that recruitment would be the key issue, which made it necessary to 

create tasks that need to be quick, easy and that do not require costly equipment. On the other 

hand, in a long-term project, retention of participants is the key and therefore they advise that 

projects rely on the existing community, or alternatively that they spend time recruiting and 

training participants. 

The landscape practice review designed for HERCULES invites the public to explore preferences of 

landscape practices. There are two major constraints in this approach: the scale of the project (a 

European-wide survey), but also the importance of defining ‘landscape practices’ to the general 

public. Developing an approach involving a large number of people describing their landscape can 

be a long-term project, especially if it requires participants to crowdsource landscape practice 

data over a large area. The section below outlines ideas to address these constraints while 

overcoming three challenges: ensuring a representation of wider society, recruiting and retaining 

participants. They will consider one of the three stages of HERCULES review: data collection, data 

classification and rating. 

6.1 Overcoming the representativeness challenge – using what already exists 

In order to ensure broad representation of the public, the survey designed for HERCULES needs to 

be accessible in terms of platform and data. 

Gura (2013) especially emphasises the importance of building on what is familiar (see also Section 

4.4 Widening participation, page 33), seeking guidance from practitioners who have had 

experiences in a similar project. The need to work along with other established people in the field 

was also stressed by Roy et al. (2012), who recommended working with statutory bodies. These 

practitioners may also have experience in projects, and they also have their own network that 

they are more likely to share if they are part of the project design. Activities developed for the 

project need to be aligned with the goals (Shirk et al. 2012). Considering the interface, Gura 

(2013) also stressed the importance of having user-friendly interfaces, investing in project design 

and the need to be prepared to spend a lot of time on it. The interface, according to Roy et al. 
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(2012), could also be the opportunity to facilitate discussion between citizen scientists and the 

scientists. 

Introducing new tools is always a challenge – it implies finding a channel of communication to 

advertise it but also in teaching people to use it. Using an existing crowdsourcing platform breaks 

the learning curve, gives it media presence, and means that there are already teaching tools 

available. One such platform is ‘crowdmap.com’ on which people can create geo-located reports, 

the field of which can be customized. Uploads can be made through a smartphone application. 

The use of this platform was unsuccessfully attempted by the BGS (British Geological Society) and 

is documented in Section 3.2.4 GeoExposure page 25. We must warn however that that this is not 

a ‘miracle’ solution, since there are so many factors that influence the success of citizen science 

projects. 

The data collected for the HERCULES survey will be photographs of the landscape. However the 

photos do not have to be recent photos in order to discuss landscape preferences. Therefore, the 

possibility to upload older photos would be crucial in the recruitment (since owning a smartphone 

is a big barrier to being inclusive) and also crucial to the retention of participants. This is 

applicable to an online website, but also to a smartphone application. The app could go through 

all the photos of the phone and ask users to ‘tag’ the photos to describe and rate them. Many 

people keep photos on their phone, and some phones are even connected to the ‘Cloud’29, 

potentially giving access to a larger pool of photos. This technique is used by Dropbox30 to 

encourage people to use their service for photos. 

6.2 Overcoming the motivation challenge – gamifying the landscape preference 

classification 

Since the survey for HERCULES explores landscape practices that are preferred by the public, a 

necessary step to assess people’s favourite landscape is to classify landscape practices on photos. 

Uploading a photo and then describing it is a simple task, but limited in terms of interest for the 

participant and in terms of educational outcome. ‘Snapshotserengeti’, successfully managed to 

crowdsource animal classification from photos (described in Table 2). However, the landscape 

practices ratings for HERCULES is divided in two steps: classification and rating. 

In the classification landscape practices stage, participants can classify photos previously 

uploaded (theirs and others’), following different criteria decided on by the HERCULES team. This 

is actually similar in terms of project structure to AgeGuess, one of the projects surveyed for this 

review: participants upload a photo of themselves and players guess the age of the subjects in the 

photo. For the classification, ‘Snapshotserengeti’ is a good model, since it is easy to follow for 

non-experts and the player is progressively guided in its classification choices. The gamification of 

this stage has the advantage of ensuring accuracy, since multiple players can classify the same 

photo, reducing the risks of errors. 

In a second stage, anyone could vote on their favourite landscape practices, on the website or on 

the smartphone application.  

29
 File hosting service for iPhone https://www.icloud.com/ and Android https://cloud.google.com/  

30
 A ‘Cloud’ (file hosting) service http://www.dropbox.com 
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6.3 Overcoming the recruitment challenge – making it ‘edutainment’ 

A large part of citizen science is about including citizens in science. Many examples of citizen 

science are embedded within existing education programs to recruit on a large scale. These 

projects are sometimes formed as ‘edutainment’, when they bring together education and 

entertainment/gamification. Such an approach could have a far reaching outcome since it would 

address the recruitment issue but could also be a motivational factor if framed in a European 

context, creating a ‘competition’ between countries and/or regions. However, in order to pursue 

this approach, the project would have to be clearly embedded in the curriculum and therefore the 

context and game would have to be well refined. It also would require a lot of communication 

with different educational institutions, perhaps starting from the EU educational institutions. 

6.4 Overcoming the retention challenge  

6.4.1 Making a ‘blitz’ out of it 

The review of the literature presented here showed that large-scale and long-term projects could 

be challenging in term of retention (Pocock 2013). A way to counter the retention issue, as has 

been proven successful in many different citizen science projects, is to organize a one-off event at 

a large geographic scale. This was used in the BioBlitz project and the ‘Commons’ smartphone 

application. This approach requires a large amount of work to be carried out upstream of the 

Blitz/Game Day, especially since its ‘rules’ would be more complicated than for the ‘Commons’ 

approach (where participants only have to report and make suggestions, activities that do not 

require prior knowledge), but are similar to BioBlitz (where participants had to be aware of what 

they were supposed to look for). Reaching a large scale would also require the project to rely on 

communities organised in the field in order to spread the word to a wider audience. 

6.4.2 Push notifications 

Smartphone applications are meant to make phones ‘smarter’, and so make people’s life easier. 

Therefore, using smartphone applications to collect citizen science data means that the 

application has to be ‘smart’. For bird watchers for instance, a smartphone application is useful to 

document birds spotted ‘on-the-go’ into a digital logbook. Some of these logbooks could also 

contain information about different birds and are linked to online communities in which people 

can ask others to name the bird on their photo. However, attracting the general public to upload 

pictures about their landscape preferences would mean they get something in return for 

remembering to take photos. Mappiness, described in section 3.4 Wellbeing, page 27 used the 

strategy of ‘push notification’ and sent reminders to phone owners to enter their happiness-

related data. In this case, the phone owner could be sent a reminder at random times of the day 

(in Mappiness it was possible to set it up) to take pictures of the landscape and eventually to 

indicate landscape features so it was easy to go through the database. 

6.5 Building the project progressively 

Many citizen science projects have a limited impact in terms of education, research or policy. This 

can be due to many reasons both internal and external to the project. Therefore, 

recommendations in the literature are to start progressively (Roy et al. 2012), building on small 
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successes. Therefore changing the scope of the survey (scale, time or precision) should be 

envisaged if necessary in order to better achieve the goals. 

In short 

The table below summarises the recommendations regarding the three challenges 

identified: widening participation, recruiting and retaining participants, and for the 

three stages of HERCULES: Collecting data, classifying landscape practices on the 

photos, and rating preferences. 

Table 4: Recommendations to address three challenges to crowdsourcing landscape practices preferences. 

Challenge 
Stage 1 

Data collection 

Stage 2 

Landscape practices 

photo classification 

Stage 3 

Landscape practices 

preference/rating 

Widening 

participation 
Collecting old photos 

Educative platform: 

Edutainment and 

lifelong learning 

Multiple platforms: 

Website and smartphone 

application 

Recruiting 

Game day 

Collecting existing 

photos on the phone 

Gamifying Gamifying 

Retention Push notification 
Competition between 

countries 

Competition between 

countries 

7 Conclusion 

Engaging the public in science can be done through different approaches with distinct goals. The 

crowdsourcing approach enables the ‘crowd’ to participate in similar activities (data collection, 

data entry, and so on). The goal of crowdsourcing is to achieve large scale activities that cannot be 

done by only one person or a computer. The participatory sensing approach is a branch of 

crowdsourcing, but it focuses on collecting data through mobile devices (image, sound, location, 

and so on, to which can be attached personal and entered data). The citizen science approach, on 

the other hand, concentrates on doing science with the general population, and therefore has a 

high emphasis on education. Therefore, in citizen science approach, both professional and 

amateur scientists learn from each other and their environment. A branch of citizen science, 

extreme citizen science, is motivated by ensuring the most of the project design be carried out by 

the general public. Finally Participatory Science concentrates its effort on the policy impact the 

project can have. 

Motiving the general public in one of these approaches is a challenge, although many 

practitioners find it most beneficial to their projects, and not just in terms of data collection. 

Motivating participants involves two phases: recruiting and retaining participants. Depending on 

the activities in which participants are included and the scope of the project, either component of 

the participant motivation approach can be the key to success. Broad participation – as in 

participation of minority and excluded – can only be achieved with face-to-face work and in 

partnership with existing communities.  
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9  Appendix 

9.1 10 principles by Association of Citizen Science 

1. Citizen science projects involve citizens who actively contribute to scientific research. Citizens 

can act as contributors, collaborators, or as project leader and have a meaningful role in the 

research project (they are not simply research subjects). 

2. Citizen science projects have a genuine scientific question or goal, if possible resulting from 

discussions between citizens and professional scientists. 

3. Citizens are encouraged to participate in multiple stages of the scientific process, from 

developing the research question to co-designing the research process, gathering and analysing 

data, co-evaluating the research results and finally publishing the results for different audiences. 

4. The data gathered and/or analysed are shared and made publicly available either during or 

after the project, unless there are security or privacy concerns that prevent this. If the results are 

published academically, where possible this should be in an open access format. 

5. Participants receive feedback from the project lead on how their contribution adds to the 

project e.g. how their data will be used and what the research findings are. This adds both reward 

and opportunity to learn more about the science. The more communication and two-way 

engagement, the better! 

6. Citizen science activities celebrate and value the contributions of the citizen, and these are 

actively acknowledged in project results and publications. 

7. Citizen science programmes are characterised by mutual respect and acknowledgement of 

different skills and perspectives. Where possible, steering committees should integrate both 

scientists and citizen delegates. The scientists and organisers should be mindful of the power 

relations that exist within this social interaction. 

8. Citizen science projects should be inclusive. Where possible, inclusiveness should be proactive 

and not only reactive. Considerations of inclusiveness should include (but are not limited to) level 

of education, gender, age, religious belief, socio-economic factors and access to technologies. 

9. Being at the frontier between science and society, citizen science programmes have the 

opportunity to actively promote transdisciplinarity and links between natural and social 

sciences. 

10. Citizen science programmes should be evaluated for their scientific output, data quality, and 

the impact on participants. 

9.2 Survey sent to professionals 

A short survey was sent to three mailing lists with specific interests in citizen science projects 

(Open Forum on Participatory Geographic Information Systems and Technologies 

ppgis@dgroups.org, PPGIS list for Greg Brown’s work ppgis@ppgis.landscapemap2.org, Citizen 

Science Discussion list from the Cornell lab CitSci-discussion-L@cornell.edu, Association of 

Canadian Geographers caglist@lists.uvic.ca, A forum for critical and radical geographers CRIT-
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GEOG-FORUM@JISCMAIL.AC.UK). Personal emails were sent to project contacts of relevant 

projects. 

9.2.1 Questionnaire 

The questions of the survey based on GoogleForm, explored four characteristics of a citizen 

science project: the design (geographic scale, duration, task, platform, ..), the 

administration/human resources, project resources/technical resources, and outcome.  

Enabling participation in Citizen Science projects 

Thanks for following this link! 

This 10-minute survey is focused on what resources can help motivating people to take part in citizen 

science projects and how to encourage more participation in the future. 

It is aimed at people that have taken part in Citizen Science projects - whether the project was successful or 

not.  

Motivating people to take part in projects is really challenging, yet there is currently limited research on 

how to ensure that a citizen science project will successfully attract participants. We hope that this quick 

survey will add to our understanding what makes a successful citizen science project, and how to improve 

them in future. 

Results will be openly shared as soon as this survey has collected enough data. It will also be used for a 

European project on landscape management practices: http://www.hercules-landscapes.eu/ 

Note: Even though the questions are in the past tense, we are still interested in projects that are still going 

on! 

* Required 

What was the name of your project? *_____________________________ 

Can you describe it in one sentence? ______________________________ 

What was your role in the project? ______________________________ 

What type of project was it? Classification from Wiggins and Crowston (2011) 

Mark only one oval. 

o Action  

o Conservation  

o Investigation  

o Virtual  

o Education  

Would you say your project was successful in terms of participation?  

Mark only one oval. 

o Yes  

o No  

o Other:  

Project design 

What was the field of the project? e.g. Ecology, urban design, chemistry, health, .. 

What organisations were involved? Organisers, funding body, partners, .._________________ 

What was the geographic scale? you can specify below. Check all that apply. 

o Local  

o Regional  
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o National  

o International  

o Other:  

Where? (region, country or continent, if relevant) ________________________ 

If your participants collected data, what type of data did they collect? Mark only one oval. 

o Monitoring presence / non-presence of something (e.g. reporting animal sightings, start 

of tree flower blossoming)  

o Monitoring the condition of something (e.g. pollution content of water, radiation content 

of air)  

o Personal values / opinions / impressions (e.g. I like this area of town)  

o Other:  

Was the data collection managed online or in person? Mark only one oval. 

o Online  

o With a smartphone  

o In person  

o Other:  

Were the tasks conducted as a one-off or was it repeated? Mark only one oval. 

o One-off  

o Repeated  

o Other:  

Project starting date (start of the research, not the launch of the data collection) 

____________________ 

Data collection starting date ____________________________ 

End date (past or future, if applicable) ____________________________ 

Mark only one oval. 

o Not finished yet  

Any comments on the design of your project? _____________________________ 

Project administration 

What follows are a few questions to understand how much work was invested into the motivation 

of the participants into your project. 

Did a staff member have dedicated work time to encourage people to take part? Mark only one 

oval. 

o No  

o Yes  

If yes, how many staff members? ______________________________ 

If yes, full-time or Part-time? Check all that apply. 

o Full-time  

o Part-time  

o Other:  

How many months of work time would you estimate that the work to find participants 

represented? ___________________________________________ 

Taking into account the number of staff and their degree of involvement (e.g. for 12-month 

project, if one person full-time and another one half-time, that would be 1.5*12, 18 months) 
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________________________________________ 

Is that an exact figure (what the person was paid for) or an estimation?  

Mark only one oval. 

o Estimation  

o Exact figure  

Any comment on the project administration? _________________________ 

Participant motivation 

What do you think was key in motivating participants to take part? You can choose more than one 

option 

Check all that apply. 

o The project was built on an existing community (e.g bird watchers)  

o The subject was interesting to a large part of society  

o We organised face-to-face events to conduct the data collection  

o We used an online community  

o We tried to make the activities fun as well as to collect data  

o We organised Internet-based events to conduct the data collection  

o We offered rewards  

o Other:  

What would you do differently now? ____________________________________ 

Project resources 

Resources involved to attract participants 

What type of media did you use to promote your project? Check all that apply. 

o Special interest e-mail list (e.g. bird watchers)  

o Local newspapers  

o Regional newspapers  

o National newspaper  

o Facebook  

o Twitter  

o Other social medias  

o Local events  

o Other:  

Was there an online community related to your project? Mark only one oval. 

o Yes  

o No  

o Other:  

Any comments? __________________________________________  

Outcome 

What would you say was the scientific impact of your project? ________________________ 

Reflecting on the data you've collected (quantity or quality-wise), would you take again a citizen 

science approach? __________________________________________________ 

Thanks a lot for your help! Please contact me (Hélène Draux hedr@ign.ku.dk) if you have any 

questions or comments. Results will be shared as soon as there has been enough data collected. 
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9.3 Respondents 

The short online survey collected information from 26 project organisers. Their name and 

description can be found in the following table. 

Table 5: Survey respondents 

Project Name Description 

AgeGuess.org  AgeGuess is a simple on-line game in which you can post your photos, have other people guess your age, 

as well as guess the age of other users. By participating in AgeGuess you will create a first of its kind 

research data set for the study of human aging. 

Agent Exoplanet Students explore exoplanet science by measuring the change in brightness of a variety of stars to find an 

exoplanet. 

Banshee Reeks Nature 

Preserve (BNRP) Bee 

Inventory 

The two-season BRNP Bee Inventory was initiated in 2010 with support from the United States Geological 

Survey, to evaluate the feasibility of implementing a citizen science-based bee monitoring protocol, 

evaluate the Preserve's bee species diversity, fill a data gap for Virginia Piedmont habitats, and provide the 

baseline data that is needed to adequately assess and manage wild pollinator populations. 

Big Sea Survey Volunteers collecting data on marine species abundance and distribution with a few to understanding 

current baseline status and future impacts of climate change 

Chondrule Analysis 

Project 

CAP's goal is to determine the size frequency distribution of chondrules in chondritic meteorites. 

COMBER Volunteer observation and recording of the presence and abundance marine animals (fish) in the 

Mediterranean Sea according to a predefined list based on possibility of encounter. 

Community Mapping 

Network - CMN 

The CMN has been helping communities in British Columbia and Canada since 2000 to map sensitive 

habitats and species distributions using customized data entry and digitizing tools integrated with links to 

local/remote data sets. 

CropCount Community gardeners and school gardeners collectively measuring their food production 

E-Flora BC E-Flora BC is a biogeographic atlas of the vascular plants, bryophytes, lichens, algae, fungi and slime molds 

of British Columbia. 

EveryAware Participatory Environmental monitoring 

Field Photo Its a web and mobile application that permits citizens to upload their geo-referenced pictures creating a 

bridge that connects them to the scientific community while allowing them to obtain some of their 

products in return. 

Loss of the Night app Measuring the brightness of the night sky by observing which stars are visible 

Migratory Dragonfly 

Partnership 

Using volunteers to collect data on the life history and movements of the 5 main migratory species if 

dragonflies in North America 

Monarch Larva 

Monitoring Project 

engaging volunteers in monitoring monarch egg and larva populations on milkweed at sites of their 

choosing. 

North American Bird 

Phenology Program 

Digitizing a legacy dataset of historic bird migration records with the help of a network of volunteers and 

using the resulting data in studies on bird phenology over a 130 year period for North America. 

Pirates@Home Testing software for use on other distributed computing projects, initially for Einstein@Home. 

Public Lab Barataria 

survey 2014 

This was a DIY aerial photography survey of salt marshes of northern Barataria Bay, which were heavy 

oiled by BP and due for restoration by the state of Louisiana. 

Redmap (Range 

Extension Database and 

Mapping) 

Redmap invites fishers, boaters and divers to submit photo observations of species that they see that are 

observed outside their expected distributed, ie species that may be shifting where they live, possibly in 

response to climate change. It is designed to be an 'early indication' of which species may be shifting 

range. 

Riverside Citizen 

Science 

Riverside Citizen Science seeks to engage our community in observing and documenting Riverside’s natural 

environment, and its volunteer observers are welcome to contribute to a growing database of biodiversity 

records for the City's parks, open spaces and neighborhoods. 

Road Watch in the Pass Enabled citizens to enter wildlife observation along a busy transportation corridor in the Canadian Rocky 

Mountains to inform safe passage of wildlife. 

Sharks of California Allows divers to log and document shark encounters in California 

shir shir Ethiopia shir shir Ethiopiais an Eco-tourism information development initiative directly involving the community in 

providing  travel related information connecting people to places in the business arena. 

Social Electricity An energy management platform, through which citizens can compare their consumption with the past, 

with the street where they live and also with their online friends from Facebook. 

The Loweswater Care 

Project 

Experimenting with a new participatory mechanism inspired by Bruno Latour's notions of 'new collectives' 

and 'object-orientate politics' with farmers, local people, scientists, policy makers and others in relation to 

blue-green algae in Loweswater, Cumbria, UK 

UK Citizen Rainfall 

Network: a pilot study 

A pilot scheme to get rainfall measurements from UK Primary Schools. 

Wildlife Field Research A bioblitz of the Cibolo Nature Center's 4 habitats located at Boerne City Park in Boerne, Texas. 

Project Name Description 

EveryAware Participatory Environmental monitoring 

Road Watch in the Pass Enabled citizens to enter wildlife observation along a busy transportation corridor in the Canadian Rocky 

Mountains to inform safe passage of wildlife. 

Public Lab Barataria This was a DIY aerial photography survey of salt marshes of northern Barataria Bay, which were heavy 
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survey 2014 oiled by BP and due for restoration by the state of Louisiana. 

shir shir Ethiopia shir shir Ethiopiais an Eco-tourism information development initiative directly involving the community in 

providing  travel related information connecting people to places in the business arena. 
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